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BAOCGROlnro OF THE h^tbition- 



• P*"'™'^''^*?^"^ activity, to phaiA^ceutie^- 

«««lPo«lt*ona Which 4»cW th«,o c«^o»na., «d to * 
Pharmaceutical ««th.d of t*».toa«t 

treating h*pBr»h*laate.ola»i. and atherb.Cl«pela . 
puJ^i!!!?'* "^'^^ *A..«t«i blood 
coacUtxcna in ha,. r«ei,*ci much attention 

boen iMio^^d a« oauaatlv, of a variety «f 
pa^hoio^cal oonditlona i^cl^cUo,- .oxonary .eaxt- • 

blood i,,. the foa» o* can^i„ conaiatirtg a ' 

variety ^, ty:^, ^^^.^ ^^^^^ r^^^i^ ^ . 
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n.ooifio receptors. For ox«.pl*, onoU»ke«oi is 
Cftrri^d to th<» s-itM o« eUspoait ia Wood v«mb1£ i« 
the from of low density lipoprotein clioleBterol (U>1 
Dhol«atBrol> and o^ay fr6i» sucb sit*a or deposit oy 
5 hi^> derjBity lipoprotein cJy>.Leeteroa <hbl 
cholestorol) . 

iroJ.3 0«i.ftg tn.5»ft *iscoverieB, the BearoU for 
y.«rap*atJ<-. ag-^nti. wtticJt control seinm oholaBterol 
tum«d to finding co«5»onnd» «hich aie more selootivo • 
ID in their action; that ia, agenti which •ffoti^o 

^ elovoting the blood ^on^ 3«vol.r, o« noi, choleeteroi 
^/pr l.,«c»-i.."l J^-i- '^-^ "'^ chcl^^aterol. Ttoile 
a?,*x,t/. ax* Hiis^ti.^ in i^odaratiag the lerela of 
„^^«. cholestexol, they have little cr no effeat on 
45 controlling the initial absoiption of di»t»ry 

cboloBtorol in th, bo^Ay Wxrov^U the intestinal wall. 

T« 4f.t».'»ti*.»l .mcowai oelle, dietarj' choleaterol 
ia abaoitoftd as Iree cholaitej:*! Khich auat be 
esterified the action of the «n»y«w •Oyl-C<A: 
20 cbolert.erol acyltrc.ns.fcra,c <A»T) it <;ao ba 

pacfc6(,*d into t).e c:l.yloa.ac:r«.a uhich are then releaaed 
into the blood stream. Thus, tharapeutio agents >i4iioh 
effectively ii^it the action of ACRT prevent th« 
inteatinal absorption of dietary Chol«.->terol i«to the 
25 blood St.oa«. or W.« rear,aorption of cholesterol which 

jias Jaeen previously released into the intestine 
through the body's own regulatory action. 



suhm;.^ of the iHVisMrlOW 



the preaent invef^tion providoJr t> Clawft of 
cocnpovrada **ic>i Hcyl-CoM choleiiterol 

Boyltrd'i******* [«aTl inhibitory activity and 
intcnftfedlates useful in preparing aaid compounds 
35 having ii»e foliowing structure: 



5\^r ■v■•.■'^:•■ ■ •• • • 
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■ m'ym 

» / 

5 Khcxcxa oAcl) of m n itr 2«ro dr one; 

(a) phenyl which i& -unsublti^itutAcj ox 
aubetituted wich trottt 1 to 3 4\ibsCitiueAt9 
aelec±€:d front 

,10 allcyl boirizig froas 1 to C carbon atoms and 

•rtxJx»ti .lo ^*ti:i^>.gfTb or bjL-tinchoct^ 

vhich is atraighc or branched; 
phencxy; 

15 hydroxy > 

fluoxlAe, 
chloriiae, 
bromine^ 
nitror 

i D t. r J. f l\i r/ rojafst Hy 1 , 

-coon, 

-cooalkyl wher&in alkyl-hae from 1 t,o 
4 carbon atome, 

.25 and aae inde(>endentiAy hydz^gen or , 

alkyl pi from 1 to 4 carbon atoms ; 
fb) 1- or Kitiicli in uns-ubst itute-d or 

i^isbAhitu^ed wi&n 

alScyl having fx<m 1 to € caxbon atoms and 
3D . , iriiioh is straight: oz branched; 

ftikoay hftviiig from 1 to $ carbon oV.oni^ ayid 

which is £tifai9(h(; or brarjched/ 
hydroAsy, 
fluorine, 

35 chlorine. 
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liitro, 

trlf Ixioroiftethyl r 
-COOil, 

5 *-C00nDcyl idi^rein alk^'l has from 1 to 

-Njl^K^ vhc^rcin and are a£ daf j.ned 

\c} 5- or G-meinb&r ed moDOOy&Xlo or fufiM^ 

10 bicycllc J\otoroci'cle contEiiniJici at i feast 1 to 

4 ZLitro^f^fL, i^xy^fin or Bulfur atoms i.n at XeasV. 

one ring meAlxtt:; 
whorein V and z are iTinief>t!va<3terttly aelacted from; 

<k) hydrogen; 
15 X 

(c) R-C-; 



20 



25 



(d) IL-CK^; RDd 



wliOrdj^ R3 is straight or branch<»d alicyl hiuv-ijig from 1 

4 caMTbai'k Atom^ or straight branched alkoxy haKvi^9 
frc»n 1 to 4 caxk>OJ) <kt<»a£c; 
KHer«)in X Is oxygen or auliw^ 
30 ^ w2ii!tceiit Xr' is selected f rosns 

Ca) pAenyJ, vtiio^. is unsiibatitut&d or is 
BUbatitiited frott I to 3 siabstituents 

SBlec±ed from 

alkyl having irooi 1 to S carbon atcdtid ax)d 
35 which is straight or hranch^clf 
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ttXhor,y having irom 1 to 6 carbon atoms and 
which is (stJ^aiglvt or Dreinohca, 

hydroxy r 
nitxo, 

tri f iuor ome thy 1 
Ifi -COOK, 

-COO#tlVyl where in *A.kyl has from 1 to 
A carbon &b.oiti$, 
-^I^R^ wharein 

Ki and are iikdep&nc5ea<tly hydrogen or 
aUcyl of from 1 to 4 carijon atoma; and 
0>) 1- or 2-Adplitby3 which is unsubBtitutod or 
aubstitut^d with. 

alfciri having txcaa 1 to 6 carbon atoma arjd 

which in straight or branched, 
u^^oxy IwivdLug from 1 to G cnrbon atoms and 

which is fitraignt cr branchedr 
hs'dxpxy, 
fiuoxrina, 
chlorine* 
•2^ brooinftj 
nitro, 

trifluoromothyl, * 

.-coon, 

-COOBlkyi whefrAin alfcj^l hais i>om i to 

4 carbon atonva, 
-KRj^Ra therein and Hj are as defined 

wbei^eiA R ia ttftlectied flxoai^.* 
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(a) a fitraight or brat^cJusci hyrlr^>c:iiiM>dx) ciinin 
hoviiig from J to 20 cai:l>on atoma and iu 
caturatftd or contains from 1 to 3 double bondp; 

(b) B atiraight or brancUtscl hydrooArbon chain 
haviiig ±xm 1 to 20 carbon at otn^ - wherein tho 
tenainal csirbon atom la Btsbatltut^ vrLtlx 
Chlorine? fluorine; bromine; jctraight or bi:ancbQd 
lower. ft.lko:ty having from 1 to 4 carbon atoms; 
fttxai^ht Or bmncbod tHiotLlXoxy having from 1 to 
d carbon aljotASf a -COOK^ grrowp vhorein is 
hydrogen or a etraignt. or branched allzyl )x^vin$ 
from 1 to 4 carbon atonvs; an ^fljR^ 9*J^oup vX^eE^ein 
% wid Kf.eire independently hydrogen or lover 
aljtyl JiavlAcr f iioan 1 to 4 carbon atoms vherein 
said- alky 1 is ijri-tub«;i.H:ul:ftfl <>t -lu v")x»tHtv^od 
with hydr.oxi'^ or wherein -NR^R^ Uakei^ to^oti^oi: 
fOTTjn a QiorjDoyclio heterocyollc group selected 
from pyra-olirJivo, piporidino, piperazino, or 
pipai-azijio BubsiiituUed- in th<t d-po:?iLtion with a 
lower alkyl havinci froAi I Uo 4 <>«irbon Atoiu:* or 
~COORj( vherein- )iaB the meaning dej^ined above; 
and 

(c) A 57 or 6-Jneftii)«£:ed vionocyc3ic or ftksad 
bicycllc hetero cycle containing at lea»t X to 

^ 4 lUtrogCkn^ oxygen, or aulfur atoms in at leaat 

one rin9 nejnh^xf; 
(ci) 'the group 



50 



30 



xhorein t ±9 T.ero to 4; p ie xero to d with the 
provd^io that -the dwm of t .and p ia not greater 
thao 5/ rtOd Rq urft independently selected f^om 
3^ hydrogen or «txaignt or brMioJtied al3cyl having 
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Hft can be Belected from th* groupfi; dtitirxftd ^or 
Rg; itnd R*^ ia phenyl or phenyl substi t:\jtod with 
Sirom I 3 flTjbatitu<sntt> ssloctod fxom striiight 
5 or *jorcirjc)ie<i aXHy^ bavijc*g £rom 1 to f carbon 

EtCOiA^/ al:raigbi; or b*'*ftClAft<3 nXk-OiCY Uftviri^ L*ro«i I 
to 6 carbon atoms, straight or branched 
thioolhoxy having fron 1 to Z carbon atoms ^ 
ph<k3t04;y/ hydroxy/ filuorine, chlorine f broroinar 
10 nlr-afOr ti?l^iyi>rotft*thyl/ -COOH, COOallcyl wherein 

allcyl hac ^ron i to 4 CA^bOA A^to^O; o^ 
herein % and Rf; heivixi^ the JDeanincfs def ined 
E±)Dve; 

(o) phenyl or phenyl eiibstitutod vith from 1 to 

15 3 <^\Ll:>«tr.^1-.i>»altf) fl<>it^Cto<l f-rom wtr^i^tht or b'ra«C»A(?d 

allcyl having from 1 6 earbon aUoiuftj fib^ai^ht 
or branched alkoacy having froiu 1 to 6 carbon 
«ktom5, irtrui^t or brcinched thioEtlhoxy having 
XfJ^<>ttl 1 to $ carbon tttwiid, phcnoxy, bydrosy, 

20 f lvLCjt-in«), chlorine f ji>aroinI«i(%^ iiihhO/ 

trif Inoromathylr -COGJlr CODaUcyl wherain alkyi 
bas from 1 to 4 corbon atoms, or -HK^Kg icharein K5 
and luive t)ie nieuzlj.ng^ d«ifiti«cl Abovr^r nnd 
(J) 1- or 2"AApntby> Or X- Or ii«>£ttipathyJ. 

25 &ubat.±tut&d -with from I to 3 aubatituents 

Eieiected from st might or branch&d olkyl havi.ng 
frcua 1 to 6 (Mirbon Atom&, atmight or branched 
alhoacy bavin^ froja a to 6 carbon i-tituin, bydroxy, 
chlorine f fluorine, bromine, nitro^ 

30 triflnorotiiothyl, -<:00H, COOalkyl i#hor«in RlJcyl 

f rca»> b to < Cft<X>OP «tOiH.<t, or -39R^R^ who rein R5 
and R( havft tb«i. minings defined abox^e^ 
wherein Vft is selected from: . 
{ tt) hydrogen; 
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15 



; " 2D 



25 



<b) a. straight or branch&d hydi'Dcaxbon chain 
buvln<; from 2 to ST 0 CA3:bon atous And nhic^h is 
ftAturatftcl or contaiwft frow 1 to 5 double bonds; 
(c) a straight or branched hydrocarbon chain 
having from 1 to 20 .ccirboii atoms vhoruin tho 
terminal cxrbon atom is BitbstitntBd with 
chlorine; fluorine; bromino; ^trai^ht or brKnCh«>Gt 
l0«n>^ aXkoi.*y btivinQ' fz-0»i 1 to 4 OA£br>A 

«l:^ai^nt o>: bi^arjcJuicl thi-oaiicosty having ±rom 1 to 
4 cacbob aliouie; . B -COOR^ group wh-erein has the 
meaning defined abo^'<e; an -HKj^K^ group vherein 
nnd h9w tJtio meaning defined sbo^.^; 
<0) tho gr^wp 



where: in t^ Rr,/ R^r and- ll^ have the meanings 
deiinird above; 

<e) phenyl or phenyl substituted vittl from 1 to 
3 j^ub&tltuex^ts elected from straight ox branched 
aUcyl haviJ3^ from 1 to E aarbon atoms, straight 
or branched aDcojcy having from 1 to 4 carbon 
'•ntoms^ st might Or b^&nc^b«d tiivoeLXho^qy hav^jn.^ 
rrom 1 to 4 carbon atoms r phenoxy, 'hydroxy/ ^^^B, 
'fluoriAft, chlorine, bromine , nitror 
trif luoromathyi; -COOK, COOalkyl vhorein alkyl 
h^/a fxcna J to e^boti atoif*, or -(CHj,) ^-ktr^r^ 
wherein s Is zero to 2, and Rj^ and have the 
xBeanings defined above; and 




(f> the. group 
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wherein q ia eoxo to Z «nO r iw 2 to 6? o): tt 
pl)a3rn)acuiit:icoT.lY i^r^ccpt airily iiAlL hdd M^cxidfef: 
t.3>ftreo^; wiijh the proviaoa: 
{a} m and n ar& not zbxo at the snme timo; 
(b) ichera l>oth Z and W ^co tho group 



10 



15 



20. 



^1 

Rp wal Are rvwt bhv ^mxiic; 

{C) each o£ 2, anci aire cot: hydrogen at the 
fiacne tlxne; and 

fd) when Ax represents a 5- or G-meitO^ered 
monooycli.0 or fiaaed "bioyolic >iotcirocyi;:i<ir of 
m or n 19 z-cro. 

Itk 6d<3ita.ot^ tv b<tiM) (>b.ax«iaeeutioally ueerul 
compoandsr the cotnpounda of Fornmla I idterein Tr 2 or 
l< ia hydrogen also con be intormodiot^^ to pxopaxo 
othax ooiapounda of Foxnailti I vhich ni-XX he ^vpare^t 
£rDni the ^twit:^} dciCxipt^o^j of th^ preparation of the 
conpoundf) and the specific exanples. 



?5 



30 



33 



TtiH pre a^uit invention prcvldaa a nova I class of 
coznpoundfi which oojitain one ox two inoi<rtio9 t<4^Xr>(;tod 
front amine ^ ocnidej uren* wad thiourea MoleLies 
cornbittfttion*! tUiftx'eof wliich are AOAT inhibit ore 
, rendering tthent useful in treating h7porcholo-5:t«ro:ium5.A 
and atheroTClaroBis . 

IXlustraitlvt) cKasiiple^ ot straight or hxanched 
Bt«turat<fcd hydiL-ocarbon chains having from 1 to 
to o«isrboQ atotn^ include inethyl, ethyl r n-propyl^ 
if^Opropyi^ 2L"*^^ty^* iso-butylf tert-butyl, j^-pontyl. 
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Isr/p^nMyl, n-hexyA, ji-heptyi, n-octyl, n-wi)cJecyl, 
A-dotJecyl, ij-hejcadecyl, Zr^-rtiinathyiaoaeoy.l, 
2-«thylttitrattecyl, aritS n."^<^'^?^deoyl groups. 

IlluiStrAtlwft ftxampleft of straight or branchod 
hydiroctixbott chAiA« having irom 1 to 2D carboo iitmns 
hxni hAvin^ J!£^ 1 to 3 doiible bonds iacludo othcwiyi, 
2'-propenylr 2-butex)yl, S-pontanyl, 2-octsnyX, 
5-xionanyl, 4-undecenyl, S-hoptadcfCBiiyJl, 3-octaiAftcre«yi , 
9 -o Dt adooony \, t,l -cii«i<st hy 1 -ei oo^eo y i , 
9 r n 7~'iy<:.\^fLtX^<th<lL tuiy 1 ^ and hfixad&ceny 1 . 

Stjfaight or branched alkoxy groins having froio 1 
to 6 carbon atoms inclDd©r *«>r exainple, raethoicy, 
ethoxy, a-propoxy, t-butoxy, and pentylojcy. 

IlXuatrative of j»tr.vJi))it ox; l>rftftolied thioalhoxy 
1.5 <^roi;iJfi hftvin<f Ci^ojn 1 tft 6 cajcbon atoiae are roethyluhior 

eUiiyXLhio, anpJtopyithio, iaopiopyltbio, and hutylthio. 
The thioalkojty group pay also be xefajrrAd to ^« 
alkylthio. 

A. 5-7 or 6-ntciubOT'ei3 loonooycllc or fused blcyclic 
lieti^^OOyClifi l^j a m<inoeycUc or fuaad bicyclic aronnBtic 
ring containing at leaat 1 to 4 h«t<;xro#toitn^ ij^ »t 
a&ast one ring, such AA tiit^-oi^en, oxygen, or aulfur or 
a combinatLoTi thereof, fiucti a iietexo cyclic group 
ineludefcr i'eu: example, ^hianyl^ banrothionyl, furapyl, " 
benzofuranyl, pyaidyl, pyrl«:tdi;iyi, pyriaAzioyi, 
pyrnsinyl, pyrroly:i, pyrt^^oiya, i?jiouiia»olyi, 
03ci»RoJyl, i^oxaxolyi, triaxQlyl, tetraiolyl^ 
iiftidaaolyl, bensothiasolyl, indolyl, qoinolinya, 
iaoqoinolinylr or >?-oxidft5 of heterocycie containing a 
30 nitrog^i ntoiii. 

Morfe «pacil*iQally^ such a hetorooyolo rooy be « 2- 
or 3-thifenvl ; 2- or 3-furanyl; 2-, ojr 5-, o*' 
/i-pyridyl or -pyridyl-tJ-oxido; ^-r 4-r or 
S'-pyx-imidinyl; 3- or 4-pyridM:anyX; i-Tpyra^inyl^ 
2-pyxaxinyl-4^-oKiciO/ 2'- or 3-*pyrxQlyl; 3-, or 



35 



02029338dls.afp Pag 



Page 2 of 



1 



1- pyt-Axoi/ii 3" J 4"f or S'-oiiaxolyl; 3-^, or 
S-laoxazolyl; 3-, or 5-iflothiazolyl/ 5-tetrazoiyl; 
3- or &"(lr2,4^-)triiiLOlyX; 4*- or 5-(l/2/3-)traAsJOlyl; 

2- r oxr 2-, 3", 4", 5-, 6-, or 

5 V-ii^dcrXyl ; 2-, 3-, 4-, 5", 6-, 7-f or B-guinolinyl; 

1-, 3-f d-'r JS"/ 6"/ 7-, or S-isogulDDlinyl; 2-, 4-, 

5--, or 'J-benzothiazol],*!/ or 2-, 3-, A-f 5^, fi-, or 

7 -beaz o thi any 1 - 

f r«fur^6(i oompoiaAdb o£ tCiitk invent ioix are tbo«e 

XO Khorcio Ar 1^ pJtu^nyX t>r hx^ pben^^X or substituted 

pih-fiinyl anci iaor« preferably vherein Ar' is pbanyl 

subBtituted on the 2, C-positiociB . Oth«r preferred 

coiftpouTxlB of tliis invBittioa nxe tho06 Mht?arfiin W is 

hydrogoT) cind s; «nd Y xndcx^eAiaeAbly BeXectied 

IS X O . 

II fi 
Ar'NHC-r EC-, or aCHj-. 

PhamtciGeucically .acce^able BaltB of the 

coTOpaundB of Pormultt I arc <xlno incXvded $m a p^^t^t of 

2(t TbK acid sA^t:9 may be genecat.ed from the free 

haA« by react.! on of tha latter wl^ on« equivalent of 
a suitable non±oxiGr E^izumiaoouticeilly accept db^le acid^ 
fol loved by evaportxticix) q£ the TOlv^^t eopl^y-ed for 
the teA&tiOA aod rearyftt*allizatio<i of the salt: If 

2S> rciqolred. The free base may be recovered from tbo 

acid salt by reaction of tho v^t vith aq;ue!OU$ 
.solution of K «v^tAbl^ b«9<» »u<:h ii« sodium carbonate, 
^^c^uBi bicarbonate,' pot aa si urn carbonate, sodiw 
bydroxlde, and the like. 

30 Suitfibl© ttcids for foroiiticr acid *alts ox the * 

comi»Oup<l:> of ttx±9 inventi'oA include r but are not 
*aece^4ariAy lijolted to acetic , benzoic , 
benaenaaulf oniCr tsurtario, hydrcaibromic, hydrochloric r 
citric, fixnaricr gluconic , glucuronic « glutamic/ 

3S lactiCf malic, maleio^ metbaaeBuXf on46, ^amoiftj 
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eia-licyliCf fltftariC/ ^uCOkriKcr t?ttJ.^x»xi.C, KT«i tartaric 
acids. The cXaae of acids suitable ±or tl'i^ toxriimtion 
of ijontoxicr phQxcnac«.uti.call2' acceptable Baits ie well 
lcD.Qwn to pract.itiocttsr* ttm pharotacOTtical 
5 formulation arte (B^e, for ^x^tpX^, St^hen B^r^c, 

The Doiupouzic&s of the pt^^^At invention uisiy aX»o 
oxidt in different a tareo isomeric forms by virtue of 
tUo psrcfdoucG of a^ycnickBtrio centcirB in the conrpound. 
10 Th.^ fur«$e]^t. Ii)vi04itio&i contoinplatuB oil BtareoiaoiDaric 

formB of* the conpounde veil e$ »tXxtvix<?tt th^x^t, 
inoludi^ racemic miKtxireB . 

Further r the ccanpounds of this invention may 
oxiiTt in Pixsiolv^ted as mil as solvated forjiis with 
IS psh.Anit«iCftul:i r:<».i I y ni^nnpt Abl fti voWctntJii -TUdh dl9 wnteTi 

ethanol and the like. In £)'e/^<tirelj lih<> &<>lv«t^ dforras 
ure ooDsidered equivalent to the unsolvated fnscn.^ toe- 
thd pv^poaos! of thin invention. 

As shnwA tty ttio data prcaoixt^dd b^loK in Table 1, 
2D the compoucirift or th<; |>rA.s-<ft'>t ahvi^jU'-Ioh tXxx^ potunt 

Inhibitors of the enzv^ot^ acyl^CoA! cholesterol 
eOyltrroafernsB (ACAT) ^ and afe thus effective in 
irO\J.bitiag tnc* <^iit*rti:ici\tit>n ond transport oj? 
choieatejrol acjfose the Intestinal cell wan, Tho 
cocnpounds of the present invention are thue useful In 
pharmt^cttutiOvil fonnulations for the treatment of 
hypetcholftAtterolomio wth<M-0:»c.\orO»itt. 

The ability of representative compouncs.*) or the 
present invention to inhibit ACAT was jneestired using 
SO ari iA vitro te-st nigjro fuUy duRcrlb^d in r. J. Field 

and R. Q. SlAlotitk, Rxofihecftica efc , D iophyfeifc ^ 73.^; 557-570 
(19&2) . T^e test asaesBea the ability of a teet 
compound to inhibit the acylation of cholesterol by 
oleic CLcid by uveas urdng the amount of radiolabeled 
35 cholesterol oleatc fornod from radiolabeled oleic acid 
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aji I* tissue preparatioft cftALdixiiiit) rtt>.ibj.t. intestinal 

l*he «Jat» 6p>'>otir in Table I where they are 
Bjcpreased iii XC.^ vaiiie/i; J.c, tho concentration of 
toot compound required Co inhibit SC^ oxpr&sa±on of 
the ooryme • 



• 10 4 0.53 

7 0.15 

B 0.11 

12 . II.D5 

10 OlBA 



* It) c>rie in vivo screen designated JU?CC/ «uil9 
. 20 Apragiae-DAvl^y rnts (200 to 225 g) were randomly 

divided into tirctatufent groups and dosed at 4 PH witt) 
oither vehicle <CH^/Tvfrftn) i^z- .•n>iT7>onarat»0 of oornp^unds 
in vol\iol«. the novntal chow diet, wah rcp>.oced 
with The PCC di<it w^tb oithar 1» or 0.5* cholic A.<:i<3, 
' Z5 , as indicated. The aat» Cpnsumvd this diet ad libitum 
dvxirig tha night and vere sacrriricftd »t H A>1 to obtain 
blood tsb.tapltfin ?or cholfi sterol analysis usin^ i:Uanatt.i-d 
procedures. SLAtifttiCfll dlffe-rences between mean 
cholB sterol values for tl2<: fnwto vohicle Kere 
30 di4t.onnined using arislysis of varian<i<v followed hy 

Fisher's KiftSt. significant test. r<^ult9 of tJiis 

tfisil tot xopras Irritative compounds of the pr^i^dent 
invention app&«r in T<abl«; 2* 
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\ Change 



5 -53 

B -25 

9 -36 

11 -54 



In tharapeutlc uae as ageara for treating 
10 hyperchol ester oJiemia or ath.erosD^e]:osia, the compounds 

of Pocku^si 1 or phaxniaoeuti colly ncoeptable scUto 
th^tresof <ire «idm3ji,i»tc:Voci to tl»6 p^taerfit at clo?>a9« 
levels of Iroa 250 to 3{)00 j^eu.^ day. rox b normal 
huinan adiilt of ^jproximately 70 kg of body waiglitr 
15 * . tbl* txanalsTtes into a dosage of from 5 to 40 cng/teg ot 
. body woaefJcit ^ctt dAy- T«iet spoalfxc cloaaget* e.i»igfiloy<jd, 
* howevexj viay be varied, depeodirvq upon the xequiremeiits 
of the patient, the severity of the condition being 
' treated^ and the activity of the cosnpound being 
ZO' ea^loyed* ^This diitewwlntttion of vptaiwu:^ cioftACr»sft iiox a 
paxtijCvli^t* ftituation la wiUhiA uxe ftitill o£ the art. 
Fox. preparing the phaxnaoentical compos it ions 
I from* the compounds of thi:r invontion, Arort, 

phArma.cootic<U ay akCCMSptftbio csitrriero can bA ftitihar 
•2H^. * '.r;^ ir)* M-^v**. :^ pi^^.'pBirations Include 

povdexa, tablet a,- dispersible grctnules, capsules, and 
OQCbct^. 

t jL.XtOlld- caer-lexr can b«^ aim ot cnore substance.*! 

which Asy also act diluents, flavoring agents, 
' solubilizexBr' lubricants ^ auspending agents, binders, 

or tablet disintegrating agent a; it can else bo an 

encapsulating materiel.. 
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In povdeuB, the carrAer as a iinely divided solid 
'Which is in u ntixture with thu fiii(»ly divided tictivu 

wluh tlTift carrier having the necesfiary binding 
S prop^rtiiea in auitskble proportions and compacted in 

the 5h.ape and sice dssirad. 

>oi?6era nnd tobletB prefor{U>Iy contnixi bctwocn 
nboiit 5i to nbout 70* liy vt^i^it of tXvS ^vt-k^t- 
inyrediont. BuitoX^X^ oci^rior^ tiiro snae^x^'^DiuA^ 
10 dic:tLx-l>o^t:e/ shfigndCiiuBn ftt&aralier talc, lactoae, Bugar, 

pectin, dejctrin, starch, 'bragsicanthr JUBtixyl celXuloa&p 
sodium carboxy methyl calluloB«, a loK-mdlting veviK, 
cocoa btittor^. and tbo' li1c«. 

lb formulation of the active conpoimd vith eucapsulating 

material as a- carrier providing a capsisle in which the 
active component (with or without other carrier:?) is 
a«urro«od0d by a c*rrior, which ia tbui) in af.4:octxatio/i 
vr,i.th. it-« :U>. a :!iaciiiki'ai^ Ktarifit^r c^irthAts axe a^Xao 

20 li-ic:Juiier). 

l*ableta, powders ^ cachets^ and onpmileB cnn bo 
\ised as solid dosage fornix j^uit^bl4 Kot, O^^X 
wJUuxni y tx*t 5 on ► 

Licfixid form preparations incl\id& solutions^ 

25 snspenifionB, or eonulsions ^uitrtibl<» for oral 

admi nipt rat ion. TUfuvousc i*oli>tir>T)ji Cor ordl 
adfYiioi^hriition can b« prepared by di&solvixjQ the 
active compoT^nd in water and adding suitable 
flavornnts, coloring eigontsr uttibU.i7^T;G/ ^\<l 

3D thJ.ckcnjkng t>g<^nl^ att dn?cix<iii, Aquf^i'^u/j au^jpAfisionfr for 

oc-6^1 vAU can be cnad^ by diaper a ijng the finely divided 
active component in Kater together with e viscov^s 
material such as natural or synthetic gucns, remind, 
xnathyl callulose, sodium carbo3cym<9tbyl0Q3llulosCi4 tind 
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other suspending agenta knowii to the pharmaceutical 
f orwRantion art . 

PreferaWy/ lifte pharmecetitic&X prepM^atioo ia in 
unit doAaga toxiA. in snch torn, the prep axatioi) is 
5 divided into unit do&es containing appropriate 

quantities ot the activci component. The unit dosage 
forra can be b packagod prepoL'ation containing discrete 
(^[unntities of. tho pr^aration^ i'or r^ixKvipXor pacXetad 
tnh'ACt.u^ aa^^viotn^ pgwdaj^fi ^ <Fiaii» ox ampoules. 

10 ThA ut^xt d')iia^<t £'o^ia cm al$o bci a capsule^ cachet, tix 

tablet itself, or it can be the appropriate number at 
these packaged fox'ms. 

Tho cotnpc^nnds of thiB invention are prepared by 
px:i>0:iiuj*«» qt'Lonz-al > y vn31 ttir^wn in t.>><t *rt 

15 lojth in Charts I aud II h^i^eoi'. Zti each oil' Charts I 

and II the various symbols Ar, hr* , ft, ffr ^ have 

th<e mdtinings defined io PDmula I and q ia zero or 
Qttft, COflipOufjd^ of FOCTfiwiSkfi 4 to 7 Atid lO tO 1$ 
represent compounds of the invention as defined hy 

20 general rornrola I . The coinpounde are urea (thiourcta) f 

nmides (4rl2>; urea (thiourea)^ ominea (5^7^13); urea 
(thipujfrj*} , ui<!A!% (>;hiox»ro«.9> [6); **hidftj amide* (ID) f 
amine, amlivea (ll^LS); amide amines (l-A) . 

To forjD compounds containing a urea or thiourea 

^5 noirty th® npproprlnte nmine is troi^tod *rj^th an aryl 

I4 ocy ana te or an ar y 1 thi oi a cxrry ai^ati e the ITonaul a 
Ar'MCX wherein Ar' and X have the ineanings defined In 
I'ormulD I at room teoiperature in methyl ene chloride 
optAoxinlly ^xi the prfpwncc of ttrlr^tVy-XAiii^JniCL. To fo^nsu 

ao compouDda containing an amide .moiety the appropriate 

aiedne is treated vith an acid anhydride nf the formula 
(KCOjO Kh«rein 2^ has tb-e meaning defined in 
Fomtulft 3, AddJH;iort«lJy, t»t^ app«c^i:i*«tO acld^ RCO^ 
or ncld haXide RCOb^lo «^h<»x«xn halo ic4 e.g., 

35 cbXo^lo6j may alao h<i u^ed. The rirtftct^ion Ia cai'irA^d 
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out at roora tempearatiir© iii THl'' and triotby.l«5nin« , In 
pxaparing ccmpauiids Kh^Tciti R io hetftco^ryi en 
ttpl^ropriate txste^oarv^^^^^o-'^ylic acid is uHBd with a 
coupling agent such ae caxbonyidiiTniOnxolo in THF or 
5 dicyclohexylcarbodiimidQ iw niathyloae ctiloflde. 

The anine-contttioiny compounU^ h.t* i:ori%«d by 
roducing the corrcapoadin^ ami.dft a metal 
(uXvnt(H.Ti-uiti> ]xy<3j^i<ie r«^ductio^l at reflux in toluene or 
l>y ^%ylat:inr| a pxixiaxy asaine contaiDing confound 

10 (^r^) . Tnifi aDcylatLioa ie achieved by reacting 

Dottg>ounda <3) or (9) with fin nldebyde Of tht foaiiuia 
WCHO idictrein VI hf%,9 t>ni iitr.7tu\x^9 defined in Formula 1 to 
form nxx iinji.no whicsH i« xectij^en to the ajnine <•?) or 
<ia) viaajftfttai hyaride reducing agent in situ, llxe 

lii reaction is carried out in a lover alcohol «olw#>ot ewxO 

the reaction may roquixo heating if liJu^de^ed amin^i* 
are bi^iiig praparod. 3t i& tifip^Jkirerit that corapounda (7> 
*no (14) tiR ytull aa cojftpoufjdA (5) and (11) could be 
further alkylated aa deecribed above to give corapounrtw 

20 of FDXjnula 1 vdaerein w and ^ are both othoTr th*n 

^ hydrogen^ 

nitfjJ.eii (iffl) /trti hydrf^genated to the aicdjiea 
u$ing Raney nickel in methanol ic airoaonia at room 
temperature under 5D p.e.i. 

Additioniaiyr it i^i nisjihieot than coinpounda (1} 
can b« (vlkyiaieo wltti an aldehyde, wcKOr, described 
atiove, rollciK'fed by reduction of the nitril© to tbo 
amine which can be further a1Jt;y.1 ntn>d 4t» d^'^^crlbed 
above. 

Ccntipovndi; oi' Formula r wherein K represents an 
Alkyl group having from 1 to 6 carbon atoms ic>M3r«in 
the terminal carbon is substituted irith halcigen,. 
mathoxy, or HR2^3 pJ^op*3^ed by acylating the 
appro5»riate aid.no usirjg f^-lxonioacyl chloride to afford 
3E> D CDcnpoxind wbcrcSxi R .itt »-(r:H^)^Br wherein m is an 



compound ciio be subjected to varioue nuaIeopblli& 
sub^titixtiiinb to give tba correapondln^ cDcnpounds 

metthoxy, MR^^ ox other haXogen aton^. Thft V!^zh<fy.y 
contaiiujiQ oontpourid ia obrainfed by treat ixkg the bt'omo 
cQoipouiKi vith tnethan&X and sodium hydroxide. The 
HIE^K^ containing cpir^ounds axe dbtslnedf o*?*^ 
troating the bromo oonpound vlth anunonlB gas to give 
tb« cor3re3pund3in9 (g-SQH^ cc^ound* or with 
dine thy xamix>e ^ae to tiiH pHT<CH^}2 contpovnd ox 
v5±h an exaese of an appropriate anifie in a lovex 
alcohol solvent at elevated lenf^eraturer e.g., 80 ilo 
95*C to give thra corxeE?ponding to-lti^Kj oontainizig 

Coffipounda ot t>jis inventi^^A vih^celo Y and Z 
xapresents the group . 




are ^rej^t^td a« outlined in cx^art^ I and only a 
pyrltnidij^e iaocyanate or a pyrimidisxe thioisocyanate 
ot ^orwlo It or Forraitlo 2X1 («oo Chart III) ia 
.tiubtititvt<t<l dcor At-'RCX, Tlic! r«*»i:t<»ntu nf Poruml*! TT 
8Ad III are prepared or aet forth in Ctiart ZI3. The 
dichloco pyxn.midine cqntpound (L) commercially 
tkwll;'*bXo <«tiU ipunk^ wvbh two oc{uWthli»nt» of ati 
approftriatO G-rx^i^Ai^d r«ft^g^lit lO'^KlpC vl^xf^Ift X i« 
chloro or bromo and R^^ is a straight or branched 
lofrer allcyl group harxxig 1 to 4 carbon atoms to give 
the dialkyl subetituted pjrrimidine (2) which is 
reduced to the acnln^ <5) by catalytic hydrogenation . 
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ar, ^^^^^ ^ at 1.^ ^ 

fl'^-*> " "7'" »-than.l to 

^'wvuted for foi»ta» ay « * "^^"^ be 

f> in yotaula r * atoa , 

othe. than * elr«r " " *r 

.Procdurea generally Ji v' * ^ 
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30 



OS Iitla.wn ulumiaua hvdrMr. * 

- -...o^ : "rcr.: ^ - 

corresponding a«ide3 <2B> and (Z ' * 

ffeneraia, described harei» .KZ ' """^ " 

—.in. .-^.p i«t:rrr rr^^ 

could also be alkylated a« 
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Exiu^ipui: 1 

frthyll phenyl-) f2-ph<=>nv3-l, 3-T?iWnDdLvl^bi a-Lir^A 

(O.OOafl mole) oi? 2-cyano-2-plietrj*LhylaBcaDe-HCl (aee 

<I,7€D, 085) '^ft added O.S£ mL <0.003B mole) 
Irlethylantine » thA solid diasolved on gejitJe waxmingr 
0 acid 0.B2 cnL (0.0038 mole) 2 , ^-dLiaopxopylph^nyX- 

lODcyan^t-o wci^ Added eind tbi? 7T»»ctioii i«Lxxtur<i wafr 
utitred at ifoom teinpftreitiAre lot' a houi.-3. ThA mijtture 
was partitioned betweftu watex and CH^jCl^. The organic 
lDy«x HZiB trsiBhQd vith water and »a±urnt«d aguGoua 

filtar«fdj and concAnt»At<fcd vacixo, Wsft wtoita ooiiO 
TO8 triturated with ether^ affording a whit* aolid, 

(b) N- f 3-amiriD-2-phenyIpropyl) -N' - [2 , 6-bid ( 1-methyl.- 
0 etl)yJL)pne*nyiJu3rDu 

A nllxtvl^e 0.7 g (0.0^ iaole) of the uxea txoBS 
{a}/ 1 g Raney nicXeli. and 75 mL of nethanolic ninrnonia 
was hydrogenated at 50 pai . xhia was than 
concQ-ntratod in vckcvc to tj4v>(t t>Hf titlt^ canipouiid (b) 
B a^ a wfjiLcf green loan and was o&ed without furthai 

purification In the next atep. 
(o) N' --bia [2;. 6-bis (l-methylethy:i)phonyl]- 

H,^"- (3-f>heAyl-l, S-pr ijpAiittdiyl) bisi-Ul'ftH 

The product from th) (0,32 g, 0.009 mole) waa 
D (iisaolved in ID mL CH2CI2 ^t room tamperatura under 

followed by additiion of 0.2 mb CO, 009 mol^> 
5# 6-aii4>opjtopyipi:ienyliaocy*AAte at rcoifc temperature 
fdth fttirritig, Tbu aoluVion tfae atirresd for 2^^ hours, 
th&A concentrated in vacuo^ and the xeaulting aolid 
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W3 (JtJ:}, m/e 557.6-1 

IR (KBr) T)niax, 29D0, 2300, 165D, 1530^ 14SiO, 



10 N- f 3-r r T rz. e-bls a-methvlethvllphcnvnaTOin^l carl>pnv.n- 

{b> w- ( 3 -•attiino-2 -pheiiy Ipropy 1 ) heptanatni d& 

To o auspanaion of 0,&6 g (0-OOS2 mole) of 
1-^ ^-C!y/»ixo-2-phcvyl.othylwnJ.no-BCJL .in ?0 ml. TOF at roTO 

: hour, after which it wb8 filtered and 1.3B snL 
(0,U05? mole) of heptanoic anbydridto nms »ddod to the 

ftUii^rfsd at! roorti t:empesf attire for 2fl houraf airter which 
10 KtL of IN NaOfl wae added vith vigor Dua atirring for 

minutes. Tho layexB were aepaxoted^ and the 
o*g»rtic iK^rbioo wrta wh&hfe<! ej:toiiai5.vel.y witiv watot/ 
25 SAturat.kd Ac^ucfoua KaCi, dried over tsgso^, end 

filtered. CoBcontxation of the eolvont in vacuo gave 
coTopouad (a), 0.7 g <0.0077 inoli>) of which wr» * 
hyiU^ftCfifeAAlri^d with 75 oiL jn^athanolic ftmrnonia aAd Q-5 ^ 
Ratiey nickel at 50 psi tD give 0.71 g of compound (b> . 



30 



35 



town tftinp^ral:iir<t uiider m^, follovfCid by the addition of 
2,€-diioopropyljihenyliaoo3raTiate (O.sa mL, 0.0027 mole) 
in one portion. The aolntion vae stirred at room 
ten^erature for 4 hourcj a± fording a aolid precipitate 
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tUivt was collected by l-iltraLitji^ and waahed with cold 
r-H^Ciy nnd nt»tone to gi^^e the ^itae cwopo\mdr 
m.p. ids-i$»7*C, 

TR (KBr)f Vftiax, 3500, 3000/ 3.550, 1^90, 

1250 ctn"^ 

nWR <a>Cl3) £ 7.1-7.3 (m, BH) , 7,0 (m, .2H>, G.5 {br.s, 
IHJ, 5, a (br.Sr 3H>, 3-6 K 2H) , 3.4 (m, 2H) , 3.1 (m, 

Iff), 2.1 ttr, 2H), 1.0-1.6 (m, 20U) , 0.85 . 



S=-Ll-:JJ,LLa^ 6-bia f l-methyl&tbvJi ^ phAnvl 1 ^te.iT>»i cnr boiavn- 

(a) (2-cyano-2'-ph«nylethyl) dodttcanatoide 
<b) N- C3-amino-2-phenylprcipyl ) dodec»n«»ide 

tfo « iiuapottBian of 2 g (O.Oii mftlft) of V-cyano-2- 
phenfetihyiamAJi^'HCl THF at room tempesratux^ uivli^r »^ 
waa Ddded 3,1 mL (0,022 (W)l«) of trieti^lamine, and 
the mixture vaa Btirred at j?^cnu tcwiporatura for 
1 bou7, aftor vhich the- suapaneioi) wa^i filtoxod cind 
g (0,(111 ».oa«) Xikuroyl chloride wae add&d via n 
syringe to the Ultr&t<j, A white solid precipitiatecl 
and waa atirred o^ftrn-lght at ^ocm. taTOpcratiaxe. Water 

r>dd9d to the suapension a^d iL vaa J:tirrr!d far 
15 mlnut«*^ after vbicOi erthyl aaetate waa adclftcl «iftO 
the aqueous phA*;^ ^t^brxitod. The organic layer was 
msbed with water, eatiaratad ac^s^cni;^ N^ci., dried over 
MfifSO^* filtered, and cocicent rated in vacuo to giw 
3.17 g of the ftbwvc cciinpo\md (a). Conrpound <a) wan 
hydrogauated with lOO ruU TOsthanolio ammonia and l.S g 
Raney nickel at 5D pai to cjive -1,1 9 of *Soinponiid (b) . 
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tc) N-[3-I It[2/f-b3.3(.X-qn>tJbylethyi)phenyaja[nirjD]- 

The amino amide (b) sibove <&.D093 jnoifc) waft 
disaolved iji CftjCl^ at room tejiiperature under N^, 
follovod by the addition of 2.0 mh (0,0003 niolft) of 
2,K-dA>«op3:cpylphexjyliBocyaiiirte in one portion- The 
i»olution w«3 stirred at roora tentparaturo ovBrnightr 

her wluLtth wAtftx w<us tnJUcO <,nd. tnc Xciyo^Si OCpflrntod. 
l;he organic layex vaB vaAh«a with water^ saturated 
acfu©ouB NaClf dried ovm MgiO^, filtexedf and 
conoentroted iu vacuo, the aolid vaa rocryataaiizsd 
esfoto a.o<;tone to givo tb© title ccmipouaa, 
m.p, 157-1SS/*C. 
K3 (CU) m/e 53€.31 

TR (KBr).Dinax 1C3D, 1550, 1490, 12DD cro'^ 

NMR (CDCljJ t -i.l-l.A (rtr 8}I)r 5.5 (tx, IH), 5.S {s, 

IH), 3.4 . (Eft, 2ir), 3,2 t^K, in), 2,5 

IK, 2.1 {tx, 2a>, 1.0-l.B (a, :hOk), O.d^ tin, 3n) p^. 



20 



23 



above, oAly ftubetituting an appropriate aanount ot 
beaaoyl chlorid© or vnlBxyl chloride for lauroyl 
chloride the following compounds ar«i obtained 

XO JPpoCJt. 3 vcj J y ; 



30 



N-r3-r r r 12 rC-bis^l-methy lethyDphanyll amino] - 
ocirbotxy 1 1 nmino] -Z-phcsnylprot^yl] bonwOTido r 

W- f 3-t [ HZ, SH&ie- (l-TOthyletbyl ) phenyl 3 amino] - 
r^irbonyl] ami^o] -?-phty>yIpr<:»f»y3 ipor-tArmcnidv, 
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i'ollowing tis gaoerol procedure o£ Exwaple 3 
*bov«, only 6nbs.tit.utJ.i)9 «' «P)P*c.priftt« amount of 
»-eyan<,-J- (»-hydroxyph*ny 1> etbyiamine <U . S . 4 , 760, 0 B^) 
for 5-oyaDo-2-pheaatlxylamins asd aubatituting an 
appropriate amount ot toanaoyl ciaoridc tor lauroyl 
chloride the folloiring comptruod ia oW-airted; 

M- r3- m 1 4, 6-l>isi- (1 -«»t)iylctliyl) phenyl ] amiius} - 
C«rbo»yl] fa-?'y'J'0,ypu«.yl,p^p,l]banaamide, 



• Iftto 5D0 ,KP vaa .ctirred 2* g (0.148 «ola) 

of (±>-2-T>hMylglyoinonitrlle-MCL after nhich 24.9 g 
<l>.25« niol«) Of triothylainitw (TEW wa, addad, The 
»ixtur« «»a ati*r*d for 15 iuiautea, fllterad, and the 
filtrate ti^aas^€^rr^d;t:o a l-i, three-ivack flaat. 
20.6 g (0.i4B of banaoyl chloride added in a 

atea,^ atreom and the wiituro wa» ati^red Sor 1 hour 
at room tcmi^ratui.*. Th* TE/i. J3Cl wa« removed by 
f3Usati<.^ and wached vith thf. The filtrate i^as 
diluted vith 8DD OIL atliyl aoetatt. and v*fj.«d »lth 
150 »1 of BCl (IM). 150 »!. N*oir <l^r>, and ISO mi. of 
saturated »«p.aoaa »«cj, iha ialution was driad ov*r 
"SrSO,, filtered, and concentrated to dryneau to g^trn 
»-(cyanophanyln.ethyl>bcnaaiotde. 30.2 g <0.i2 a^i*, 
the baaeomAdc in 90.0 «L njr i»aiJu,noilc aBmonia vaa 
.treated vjfch !«, g Raa^y aicJcal under 50 pai. i-h, 
««thanol «a CDacaattatad to dryxiaaa, laarli.g « yclion 
aolid ifhich waa dried ovww.lgj.t i/. vaouo at roaa 
t*B»pe*aturB to give (a-nriiiuo-l-ph^j,yi,.tbyi ) - 
banz amide . 
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The Bindn& benzamide (26.7 g, 0.12 moJle) was 
diBBolvsd in TOO mL ot TBF toXlowwd by tbt* ndd3.tit)n of 
24*3 tj (0.32 inoJe) 2, 6"dj.i^opropylphfenylisocyariate in 
OAe po^it^ik. I!h£f reaction vaa stirred fox 4 hourB « 
S Tbe precipitate waa collected toy filtration and vuiihM 

vith hexaiie. Yhe product vas dxried in vacuo ot 40*C 
for 3 hours to giva the title compovind, • 

?ollOKfi>\s^ thi» 9&n«raJ p):(>codure of Example 4, 
10 C'Aly S)ui>i»l:iUut:in9 thft acid chloride listed below for 

benzoyl chloride ^ the respective products listed in 
Tabl* 3 wer© obtained.. 



Prochictl-. 



2D 



2/ 6--dichloroben- 
r-t>yl pbl.nrrdo 



:toyl chloride 



4 -methoxybe o— 



(±) [2-( 1 1 12, €-bAs-{l- 230-^32 
UiCthy ICtiUy 1> p)Vi>ftyl J - 
aiBiino ) carboxiyl J amino] -1- 
l^€fnyl«ithpl]-2, G-di- 
cb lor obonz onocctrboi;amad^t 

(±) "W- I2-L [ [ [2r 6-bia- 247-24 & 

(1 -caethylerhyi) phenyl J - 
amino 1 carbonyl] ttno.nu) - 
1 -p) ic:xi / 1 ft t by 1 J 4 I Jiy 1 - 
benienecarboxamide 

W n f-bi.v- £40-242 

[1 -iTife Ul^ylft tl^yl ) phenyl ) - 
amino ) carbonyl 1 amino] - 
l-pheny lathy 1 ] -4-roBth- 
O ry be ft ar.^fi C d ^ bO n ^ J« 



02029338dis.afp Page^ Page 2 of 



10 



-2'?- 

AlRo Dy tfoil^wixjfy the g^nerai procedure at 
Example A, only substitnjtiAg an appropriate amount of 
hexanedioic acidr mono m^*»thyl ©3tcr. for benzoyl 
oh.lor>dQ ftxid nvln^ Ciixbudiiiiiiae nit i^ cOxtplliiQ n^-t^tiit/ 

<±) "6-^2- [ [ C [ 1 12, 6H>iB (l-nethylethylj phenyl 3 amino) - 
carbonyl ] amino] -l-pheny let hyl D amino! csirbony 1 ] boxanoic 
acid rasthyl estarf m-p. nG-nB'C, 



inftthvlainino)-2^Bnvlftthvllur^a and th^ h»H^r^^^^n,-^ 
Bait 

Tlo & t)iJ:e<?-n*ife<Lir, ;!-T, I'l esijuipped wir.h an 
ovi&rh*ad ctirrer, xeflux cond^naeir and addition fonnfel 
wera added 27.1} g (0.06 mole) of (±) t2-r [ [ [2^ G- 
bia <1) -mtttbylothyDpbwiylJttTOiuo] oiirbwiylDomiuoJ^T- 
plxei^yl4ttJtiyl}b<ftna:©n*cArb<*KtiuiJ.<Si;s Aa<i 4O0 ynr. toluftnnt. To • 

2t> UJi« i^Apidiy «!Uii*t'ed sslxu^y ^ah acid^d undar aodium 

bi a (2'-^^et:hoxyeth.oxy) aluminum hydride (Ked-A.!) (3,4 a 
solution in toluene) in a dte^idy at ream, Tlw ^o^vtk^tx 
vas brought to r»fiux for 2 howrw, The i^olvtiun w^du 
ci<»ol«d in AA ic« bath followed t>y tfia cautious 

2:i addition ot 25D HaOK (IN) . 'Xha mixture vas diluted 

vith 500 nJa of ethyl acetatu and the Le^yors wvr« 

a'>p!i rotnrt. Th<i orgA^ic tiolnt^o?) wH/i drietd Ovilii- KL^rJO^, 
filtiftredj and concentxated to drynesa to give 
I±)-N-I2, 6-bia (1-inethylathyl) phenyl - TS- 
30 (pbonylmothy lamino) -Z-ph«nylothyl] uircusir 

TO. p. l«e-l87'C, I'T 

Tha aailxio uraa (1.0 g, 2.3 mnol) waa diaaolved in 
30 EttL THF and a solid iinmKdiataly preoipitDted npoo 
addition of «C1 (g) . The gelatinous aolid was 
Si* collacted by filtration, waobttd witli TUF, ?and dxicd " 
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ovftmiyht Ii> vRCuo nt 40*'C to glv© tha hydrochloridff 
Bait, m.p. i32-a3a^C, 

FoZloKing the gftnaral procwJurP oi Ex?^nipJ.e 5, 
oiay »ubatit\iting ap appropriate amount of (±) -H-f Ji- 
ll i $-X>ifc (1 -UttjbhyletliyDphttnylJaminoJcarbonyl] - 
a£flirjoJ-:?-jib<>oylct>Ayl)beiizanade ox (±) -jJ-[2-r [ ( [2^ 6- 
bia <l-rt*!thy Irttiiy 1) pbofry a ] amiTio] carbonyl) amino] -2- 
phenylethyl}-6-.jnetho>tyh<ftx(Mi«i«6i(l^ fAr (±) -M-(2-l [ [ fZ, S- 
bis- ( 1-mathy lethyl ) phenyl ] aroixxo J c»rbo«yl ] omifto] -i- 
Ij)n!>iiyIerthyl]bejxzanecarboxamide the following 
rfe*j(^ftr;tJ.vv products xara obtained t 

(± ) -N- J 2 r 6-bia (1 -methyl rttt)yl) phenyl} -M' - [2- 
(phenylmethy la»iAO ^ -pHeu^-i ^ui^yi j ux-* a ; 

(±> -M- 1^/ $-biAi {l-mothylethyl) j^ojiy II -M' - 12- ( 6- 
methoxyheicy landfto) - 1 -phony letl^a 1 \irsa . 



20 



25 



30 



(±1 ry-f r n2,6-b a3fl-methvlathvl^ 



i>h<^nvn aminol- 



XIftyjF>Sa.yJl aiftirici] - g>-PhOn vl«thvn bBneamid^ 
(a) .A mixture of 1,0 g <S.$ mmolO 
(4)-2-phenylglyainaaitriIe hydro cltlpxlde* 1,2 ^ 
(5,9 nwnolo] 2, 6-dilaopropylphaayliaocyanate, O.fi g 
ti.d KUAOla) l-rirtthylAihlnti c^nd 1.0 CR^Clj sfirred 
at rocan temperatiare overnight after Khich the reactigw 
mixture was vaabad with water, layers »eparat.eri, JtivJ 
tbiji ortjmiic: . solution iraa dried over hgSO^ . The 
Bolunion wafl filtered and totioerttr-^tod td drynioa to 
^ give a yellow solid which vaa diaaolva<S iis ethyl 
acetate and heated Kith charooal . The mixtura was 
pafiaftd t>a-»?utjh crlito AJid tho filtrate concentrated in 
vacuo to 5riv^ -N- < CyArtOphPieiy iTOthyl) -N' - [2 , S-bia {1- 
ine thy lathyl) phenyl J urea e» « whato aolid. 



. 71., . » 
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ii^ 100 of irtf;itbaAol vith 0 . 5 mL of K^SO^ and 
hydi.nD9*i>al:eU u*;ing 0,1 g of 20^ rd/c. The m^tnaivol 
»fas cD»cfent:xaLed <tzyixG9D t«d th9 product Biurried 
in ethyl ether, filtered, ana diri«d v«cuo at 40 *C 
for 2 hoiira to give K- (2-attino-l-p>xo«yiothyX) 6- 
bia{l-owithylethyl)phenyl]urea, ©ulf^t^ a:l). 

(c) :ro ?k throe-neck flaak equlpp(id viUi 

magnetic atirr<t^ ^.dded 1.0 g f2.S nuacla) of the 

uroa sulfate, 10 na cn^CPg ond g a. 9 nunole) 

boTitoyl ohaocide. To thft w^ixtxiire wns added 5-9 g 
(5,& »fftOi«) triethylamina iii one po«tio«i. Tli<» 
solution ua^t Jitirrttd for 1 hour before forainct A 
gelatinow prftc;.p.i.tftt«. The aoOid vaa collected by 
15 *'.iltr«tion and the filtrate «ttipf»*d to dryness, 'ttie 

cocnbirieo i^olid ma slurried in methanol,. tlUttoftd. and 
waaiied with «i<*tViMvol. the product wee dried In vacwo 
at 50*0 to give title campound, m.p. 224-226*0:, 



10 



20 



2$ 



30 



35 



EXAMPIE 7 

J±) -M- JS-r f r f 2, f;-K;ifl fl-mef^^y;^^t ]r'-t-'^Ya >»jtt^/,r^i- 
^g^jflVl )■»?»■! Ji 01 -1 ^hB nvl fti->i Yi l :thQDlianaTni ri^ 
fa) (± > -M- (Cyanophfeny lv,t*tbyl) heptanamide 

{±>-2-Phenyiglyc:iAonatjriio'HCl {2.0 g) , Tny 
UO wDr and txiethylaroine (2.4 g) >tf,t« to r 

ria^,^ fitted trith stirring bar and drying tohe. 
The trier.hylArti,-,A t^v^l-ocbTnrxMo va» removed by 
•filtration and th* iiltrate was truatod Kith h^anoic 
Ai.hy(!rHdo <2-C<J g, 11. p cnniDle) and atijrred ov^r,.i«;ht. 
To the soiuuioxj v^*^ Addod 3 0 ml* of Iw NaOH, The 
aolution vaa at:irred ±ox- lO minuteB and then diluted 
vith ethyl et'hex. rhd lay^^a^j^ vo^o. .fiopariitod and the 
orrjwnic portion vas woBhod with water, IH tlCl, ftjid 
^MiwxAtejd Agiico\^3 9odluro chloride. The aolution 
drUd o^^r MgsO^, filtered, and ooncentrated in v<,ci^i> 



kJ/ .'* 



^ . .. 

.1 . 



• . ' ^ i * . 1. 
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hydroQfexiatetl ufcin^ o,l g of 20% Pd/C- The mfttliaikol 
waa concesntxaLftiS to etcynco;? tho product a lurried 
in ethyl etheTf filtered, tkua ri^ioU in vacuo at 40 
for 2 hoiirB to stive W- (2-attifto^l-f>ii©«yiothyl.) -N'-[2, 6- 
bia {1-fliuthy let hyl) phenyl J lirea, «nil£tit(v (1:1), 

(c) To » J25-mljf three-neck flaah e^ipj^f^^ with 
magnetic atirr<tx w«rrj uddod 1.0 g (2.3 noaole) ol* th^: 
uroa siilfata, 10 no. CHjCJj oud 0.41 g (2.9 nunola) 
boTJtoyl chloride. Tr> thf* mixt\ir« wns added 5.9 g 
(5,& snnioie) triethylandna iii ax>e portion, Th* 
aolution wa^i sitirred for 1 hour bafortt forwixsg ^ 
gelatinoua prbci.pitttte. The aoOid waa colleotekcl by 
1^ filtrcation and th* liltrafe <tripp<»d to dryMsa, -the 

ciombifjiso i;olid waa alurried in methanol, • t;iJit*rtd< and 
washed with aKfetVmaol. the product vaa dried ±n vacwo 
at 50<^C to cjive tWt title CQanpoiind, m.p. 224-22 {;*c:, 

20 BXAMPLE 7 

"M-{3-f r r J2.g-b ia fl-methtxlfethvl] p henyl >»ffl^iirjl - 
J£a£feifiavi3 Ant 1 1 1 0 1 "I -phe ovl et h vl 1 hant anamidfr 
f a> (i ) {CyaAQphenylvititbyD haptonamide 

<±>-2-Jhanylgl;^tinciAatriX»'HCl (2.0 g), tmr 
(20 mL) , and trie thy lamiiia {2. A q) M^^rtt m^tytt^ to r 
5t>^«L fla4i> fitted tfith stirring bar and drying tuixfc. 
The trifethylAiftirift liv<'t^«t:l>Tnr>,r3o was removed by 
tiltratioa and ttj* iiitrata was truatod vrltki laeiytanoic 
AJihydrido <2-DC g, 11. P mmole) and atirr^d ovorjiipht . 
To tbft aoiuuio^j vj»i5 added 10 jnl of In NaOH. The 
flolijtion waa atjlrrad *0r 10 minutes and than diluted 
Kith ethyl et'har. irhd layAav* wKire .-Sioparnttwl and the 
Crrx^»ni,o portion was waahed wd.th water, IN HCl, and 
afttvrated Agacowa sodium chloride. The aolution wai 
35 dri<td avthr Mgso^, filtered, and conaantrated in v^icwo 



25 



30 
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5rO 



?5 



->0- 



to yield an orange -brown liquid. TrituraUiort vxtJi 
hojcAno afforded ei croatn CDlorod soJid that waa 
f:f>llecr-ed by f AittBt.i on at>d wa^^tiod nH.tli hexan© to giva 
cncnpound {a) above. 

fb) H- (2-Ainiiio-l-phenylethyl) hep^an amide 

IXi 100 ml of [RothonDlic aimaoiiia 1.5 g of the 
hoptctnnmido fa) i>rtt8 reduced using 1 g of Kaney zLiclcel 
vaAdi'jr 5Q nun aoXutao^i wna then stripped to 

drynesft leaviA^j & grfci^^i ia(|tiid. 5*11 cirud^t pxodwct 

(l.B g) waa uaad in the n^x\: ftCctp wiLiiciut; further 
purification. 

(c) <±)-ll-[2-[[ [ [2,C-biB(i-3nathyletiiyl)phanyllamino]- 
C:iuct>ot^l 1 {imi T»o-l -i>honylpthyl Dhopt-ononido 
TCi a i>j\i»t-ju!i:k Finnic, w^ii-i? tiddod WlO C^xrudo 

oninoaiRide (b> and 20 no. of feCJiyl iiC4%i*.at:A . zn orj4^ 
portion 1.5 g (7.4 iwnole) of 2, B-diiaopropylphenyl- 
inooyaAftte wfta. Added ooufftng a precipitate to form* 
The eolid wa« coll<fCb<td X>r f:i3tmtioK oiid 
recryBrallizfed iron Sii^ ethyl dc<tL«iL«t/.St>4k bexaA<t to 
gWo the title confound at b. white solid, 
wup, :ie7-l05i'C. 

FoD-O^ivPCf th<! ejt>7iCrnJ. proct^dur^ of Exainpl© 7 only 
fiubstitutJ.ng an approprialie aftiounu of the acid 
ahbydridQ or acid chloride of the acid listed below in 
7nbl« 4 for heptanoic anhydride, th* respective 
ptoducte: lietftd below aire oi^t^jjucd. 
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CH3COOH 



CH3{CH2>ioCOOH 



CK,(CIlj>,^C:OOIl 



CHj (CB2>icC00B 



0*13 (CHj) ^CODH 



TJVDLE < 

ProducL 

(±)-w-r2-[n[2,6-biB(i- 

caibonyl) aniino J -'l-pft<sny:i«- 

tiotbyleth?!} phenyl! antinc*] - 
oazbonyl} amino] -l-phany2- 
ethy 1 ) dftc^^ ami dtt 

{:fc)-»-r2-(llt2r6-bi9(l- 
meitbyler.hyl) puenylj «ieJ.tLOj - 
oarhottyl ) Moiiin J -1 -ptixsoyl- 
ethy 1 } dodeoajiamlde 

aio thy 1 e thy 1 ) pheny 1 } aroino J - 
c azi>ony 1 \ amino ) -1 -phenyl - 
ethyl ] b«36Ad«ftC.ftA4Ucu.<i<» 

(d>-M-[2-<[[t(2,6-hiA<l- 
methylethyl ) pfaenyi] affiino] - 
carbon xrl J- ftfli i r 1 0 ] -1 -ph 0 ray 1 - 
«l;liy.<] oott^doCATuimide 

(tietlty lo t by 1 ) pb«in yDaminol- 
carbony 1 1 atnixj o 'j -1 -pheny 1 - 
ethyl ] ci t rone 1 1 araide 

(±}-N-[2-[Tr(2,g-bia(l- 
xnethy letbyl ) pb&L-jyJ.j amino J ^ 
cerboAyl ) aMli'^o j »-l -'^ftiiy l - 
etby 1 ] pen Lan attl de 

(±) -«-[2- 1 1 ( [2, 4-dif l\iorr>- 
f^^ylj a»iifii>JCAr)>oriyl] - 
andriD] -a -pi 1 pny j. ethyl ] - 
bOpt un/»w id/.i * 



232-232 



204-205 



177-nO 



173-174 



10^-191 



222-225 



404-5 



15 



* An appropriate amount q£ 2, d-^dit-2iiorophi>nyl - 

• iflocyanate ie Bub^tlt-wtfsd I'or ?: , *>^tm9T^pvf^^yl- 
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. [it) - y- f 2 r g"bl B f X -ffiftt hT lft b J^vl S Phanv 1 1 -ri ^ - [ ^-herit - 
dltiifao-a-r Jh<V.7.v-Lgt.hvl 1 wr^n 

1^0 a H)0-Jivii, OA^r^<^ck najjJt equipped wic^^ 
stirring bar and Hjj inlet vfexa added 20 mt* of CK^Cl^ 
and 1.0 9 (2,D nunole) of (±) -N-r2- [ L I (2, €-taia (1- 
znethyl ethyl ) phenyl 1 amino] carbonyll amino) -1- 
phGnyJ-cthyllbtoptaaaiaiaa. To tlia oolut ion naia adtod a 
«cil\atioA of R«>d-Ai (3.4 tt *oititj.cm io toj,ucno) i« oii« 
portion (iroaniing) , -rirje AljctoAtio vac ftUix^r«ta ^o* 
2 hours followed by the additioji of more Red-Al due to 
tho prea<!«ac.o of atnrting mat axial. The raeicticw* vdb 
qutwiched vitb 5 atli of NaOft. Tho IwyorB woxo 
aepaxated aa^i th^ or^aAlc pi«ti<>u was wetkUed <^iio<» with 
15 aaturated aqueoue sodium chloride, the 1 aye re 

oapaxated, and the eolntion waa dried over Ug%0^, 
filtered, and removai of solvent in vncuo gaw« a 
c^olorleft6 ayrwp. The mattexiei crystal iiz<*tt to t^lvft 
rhe title compound, m.p. 104-107 ♦c. 

i-oLlowing the general procedure of Jiatample a only 
subBtitutinB. ^ appropriate aino\tnt of the iimioe listed 

inftthYlethyl5pnenyl)aoiino) carhonyljaaino) "l- 
phenylEthyllheptanamide the j^eapective producta listed 
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To A .SOO-ml, thrao-neck flaaJt equipped nitH 
addition funnel, inidt, dryijig tube, tmrf iwg<>ttic 
stirrer vrerft added 30.0 g (0.13 moae) (±)-2'Tiheoyl- 
9lyciiionitrile aCl, 250 J«i THF, and 22.2 g (0.22 mola) 
tri^tbylandn*. mixture ^bls >tirr«d for b minutes, 

al?tt>r which 23-5 g (0.11 iftol«r> biroofioh^noyl chloride 
waa addDO Oj-Opwiati over a period of 20 ftinutAA, 

rftactioci proo<^ed4>d for I hour. sAi* iia»oXub.l.o 
wioterial vas removed by filtration and the solution 
>r*iy diluted vith ethyl etiier. rh<, aoiuticm was iraahEfd 
wiLb IM ttf^turated aqueous Naiico3, Aorl *:<»t\iTat©d 

l.*^ aqufeoufit waci. Thit p^roduct waa dried over M^ao^, 

filtered, and coniie^tr^twi to drynasa in vacuo. Tne 
ornnge ayrup wa» waelied wiUi bevano nod stripped to 
tir^'ne-xs li-soving « tan solid. The product »ras dried in 
vacuo at xttoA teivpuimtuTe to give 6-broftto- 
^0 (cyanopnAiiyiiiK»i:Oyi)i)cxnnamida. 

In 500 i»6LnAxjpa, 2-^.50 g (0.061 mole) oi' bht 
Abov,, obtained hexanamide, 1,5 «L^ Sulfuric ocid, end 
l.ft g 20% Pd/C were combined and hydrogeJ^flti&d At 
50 pai. Thiii n.C!tb«riol was then conoentrated to t%rynit.o& 
loaving (±) -M-f2-aTftino-l-ptnsnyj.©thyl) -6- 
»roi?iOh<>xanwiiide sulfate (1:1) as 41 ytllov foeac^ 
(33.2 gj wbiab wws xa^ed in the neat atftp without 
further purixitatioa^. 

To n solution of 500 mL esthyl acotate and 600 mL 
TUT, added 33.2 g (O.OBl moist) dX t^uJ m1o« salt 

follovrftd i>y tbi> addition of 16.4 g {CnUl wole) 
triethylaiRine in one portion. The mixture was atirr^d 
for 5 minutea, filtered, aiid 7, 6-dlisopropylF^onya 
Isocyanate (16.4 gs 0,061 ttoXe) wiw; addctd to the 
3?> filtrate, in one portion iri.uix stirxi^^. The reaction 



30 



PJ^oce^edftd for 

^« vacuo at .o*c , IZTt '"'"'^''''^'' ''^i-^ 
in vacuo, J '"^ 



L3- 



tenp.,,,^^ V r*^*^' «^ to 



-.might nt roon. ten^^^^,,. 
«S <EX) 522. OC m/e 

7^0*:::/*"'""' "=^0, ,,,,, 



te-P.«ture under . J .d/n '^'^'^ ''^ 
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Qf ttcicX and carbonyldiimidazole and 

stirred at xoom tewpexatw© overnight. Water vaa 
added and the la^^jrc uepax^^tftd, Ttut orgrnnic layer vaa 
ww>h6d Ki-th voter, Batxjratad aqrueoua M«C1, drJ.cd over 
M^iio^/ filtertxx, and concentrated in vacuo. The 
Jraaultiucr »-(A-pyxi<lifjyl)phenylglyciiioxiitrile Vfny 
roQrj?etailiae<l tx<m eti^yl aootatazliexamf, affoxdin9 
0.67 g of tiie nitxile «hioh yras r*>dQcad nth ftaney 
AiciHel Ln inethaDolic aimtorjia At 50 p.wi tc^ giv« H-(2- 
aflxtxjo-j-^bejiyaathyl) -Z-pyricSinyiaffdOa , Tfw' 
pyridinyiaiftiiJc yr^xs njed ±n the nexx atep without 
further purif icatjion . 

:rhe pyridiaylaAi<$<f (O.B 0.0033 »ole) keib 
dirvjcXvod io 25 CH^c:!^ at a-oi>i« t»-«,p,ix«huj^^ xxnd»r K^* 
after «hicU 9 (0.0033 mole) of 

2,6-diiftopropylpixftnylisocyaiiato vaa added. The 
solution «rae aLirr€±a at xoo^ toroporoture for 62 houxc. 
li«itOr added and the orqa^ic layotr wnir »<spQrated, 
wafth^fd wiuj wntor, satvirated aqoeoua K&Cl, dri^d ^vor 
ilgao^, filtcsrcri, c^Qd ooncantiateci iii vacuo to t)w 
title comp»oiiAd, 137-3 9 9 *»c. 

Following the qeait^al prv<M3auT-u of ?.xnH(pl^ 12, 
Ottly ©xabstituting an appropriatft a«K>u«t ^-tjuitaolyl- 
c&r:&c>ryiic acid or 2-furanylcarboxylic acid tor 
2-piooiinic acid, fch* foi.lowiog respective producta 
»fero obtaJjaed : 



30 



(±) -N-.[i-t I [ 52, ( i-wethylothyl) phenyl] amino 1 ■ 

carbonyl J amino] -l-pkj«nfethyL j -2-<juS.no.lylomido, 
.ift-p. 193-195'C- 



35 



(±J -N- [2- 1 1 1 6-bi.Sf tl-nrathylethyl) phenyl) amino )^ 
carbonyl ] amino} -a -pb«n*jrt;l^yl ) -Z-furnryl amide , 
a.p. 19D-2Q0*C. 
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Following the 9Bneral procBdura of Kxample 12, 
onay substituting an appropriate omoxiot of 
2-indolylcaxboxy3.iu ncxd for 2-|>{.ci>D inj.o Ai;i<3 luiij 
woixig tb^ ooxipliACr a^fti^t cLLcyciohA^dylcarbcdiittida 
i» io *M:t:by^<s(^^^ CHiOiJide, the lr<Mlowio^ OOiftpoUQd if) 

<±) -w- [2-[ [ { (2, fi-btfl (1-methylethyl) phenyl 1 aminol - 
caxbckayl^amino J-l-pheneUiyl) -2-indolylamide, 
10 m.p. >225**C. 

(±) T2- r f r f 2 r f l-fftftthvlfttih vll ahenxrn ami n^] - 

••-^ To a aolutiwi o± 0.6 6 g {1.^4 juwoId) of (:t)-ii-l2- 

Ct [ t3, $-bls a-^ethyAetliyX>p^<t<iylJ*»iJ^J carbonyl J - 
andjao}<'l-phenylatliyl3--2-qiiijaclylhniide in ao mx. CttjCli 
at room tarapBratiare under »fith 5tirx.tiig was addod 
0.31 2 jn-Dhloroperbenioic aoid (toCT>BJ^J . Tlw .^»>.nt-iOrt 

2D woa otirrod ot room tociporattAr^^ foe ^-t hour.^, JIa 

adctitionAl. 0 . 3l g »cpba waa add^d and heated to reflux 
overnight after Khich an Qcjueoua KatiCOT solution va» 
added with stirring. The layers wero aopnratod Mid 
the crganio layer vcfc» ^^o^i^f} wit>i wwhAr, :«Al:uz!dUed 

2$ ^iquoouii MdClf ovitt cirxHA M^^flo^, tilter^ed, end 

conoftntrated in vacuo to give the title compound, 
m.p. ns-181»C- 

3^ • ^-C-M-^y-f^-r r T S-bia fl-n^thvl^thxr i )T>hBnvnAmiT.m- 
fiarbonvl 1 areinol -1 -Phenyl ebhvl 1 b<aTtT.r.in^,,,l^ 

<R) To tt l-7>, thj:ee^-<K»ck round botuom rlask vere 
Rddftd 20.0 g (0,145 mcj1<i) (R)-(+)-phfcnylqlycinol, 
400 %tiU TOir, 34,5 q (0,1€ molej butyloxycaz^onyl {bQC) 

35 aniaydxlde, and 17.7 g of 4-diMthylacninoprridine. 'fh** 
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BolutioD wa.^ otiifxc-ttJ for ? i\ou;r5 (i\nd«r N^) oud 
roonitored by iTLt. a»he reaction nix^.urc w«a i^tirrod 
for Ax> additional 2 hours, Efter Khich ttift eolvoct waft 
BUr-ipped Lo dryoe&a Lcitving r viBcoue liquid- I'he 
cruda produQt wae redie<toXvied iB ethyl acotato and 
vaahfici with 2 x Vii tnli mil (IM) , l x 7.5 ml, NaOB <1N) , 
and 1 X 75 of oatoratect aqueous NaCl, The solution 
Kas dried oveir KgflD^, filtaxfed, arjd Atxi^p^sd to 
drydC^ia. The uhlt-o Rolld was aluxriad in Kaxane axxd 
ooXXeotod by filtration to give the S*-M-)-BOC 

(b> Tliia alcohol (17.2 ^, Q^07 aapl^) wa<j 
dissolved in GOO nx CH^^cl^ ax^ eoolad to ft^c, 
TrJof-hylABiin* <14.1 9, 0.14 iftol<fr) i/aA add«d io oi^a 
15 poxtion folioifea tr^ the dropKis* addition of 

methanfiBulfonyl chloridife ($,6 0,077 molo) , The 
miacturE kbs vigorously atitred I'or 1 hou*\ <kftar which 
1^ uq, &At\i rated aqtieoua ilaCl waa added and the lay^a 
ceparatad. The oircr^rtic Icvycr ynxa vctsb«.d with an 
20 additional iVii ail jiAhuratiuJ «<^i>«vniv N?iCI., at^i iih© 

organic phase dried with Mgao^, filteri^d, aod 
coribtint rated to dryness « The re sol ting solid was 
iilurxied in h^xatj^ dnd filtered to give the mesylate, 
(c> i:he (if*ayXate (15,0 <j, 47.6 tokioIo) wiis 
. 2fi disBolvad in IBO. jbL DUF followed by Lh* artdiuioo o£ 

19 « 5 g (236 mnole) ot sodium azide under ao atmo sphere 
0^ TliO tii*Ktur* WAS heated to 8a*C in a warm H^O 

bath for 1-S hour*, iThft wjLrtvr-e w^o ooolod to nooin 
temper atura followed by dilution with ISO iblL of wat^. 
. 30 Th« ptoduot, was fl5;trttotod with two portions of fit^o. 

T}^ itolv^At w4k« dariefl ovoir '^3^^0^, fiiltorod, and 
ooncentrated to dryness. The li<}iila wa& 
Dhxoinatographcd (silica gel; 25% tthyl aoet Ate/73% 
hexane) affording the azide as a white solid. 
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id) LitMuen alumixium hydride (1.0 9, ^5.7 imnole) 
WBB aJLiirricsd J.n THF (30 niL> and cooled to -20*0 
ioUowBd by th€f additiiox^ of a 9K>.lutiox3 of 5.0 g 
(19 Konole) ot the above Qbtali30C& SkS;^ci& in THF (40 inX^) . 
£ T%x« iiiixture vaa slowly irarmed t:o 15 ov^t Z hours r 

queuchod vith aquooua NaHSO^ at -IS^C, followed )>y 
dUuliion vith etbyJ. dCctcito. the mijcture wae flltfexod 
through c^ait:^ AAd U3iei xioXution \raa dried ov^ MfifSO^, 
filteredr and concftAr.tfAtiHl, Ittcnring <S)- (+>-A-butojcy- 
10 o^r^cnylEvcnino-i^-pheziyleLhyiaaLiAfr ^ 0 color lass 

liquid. 

(ft) TtiO tHi\« obtained BfftiD« 9, 19 »aA(>l«) 

was dififcolviftd in 130 jo^* <»thyl acetate followed by the: 
Addition ol 3.67 g (1^ nwoJ e-diisopropylphenyl- 
lli ii^oOyciciatQ under an LtotoeipitAftriii of . The precipitate 
iroJCXA^id inucivdiotcly and was etirred ifor 3 hoviro, 7he 
product waft collrtctuMi by filtration, washed with . 
hoxane, and dried io vactio. 

(f) The res\ilting (^^3 9r 14.3^ nmole) Kas 
20 0>.urricct iii 25 loL CK^L'l^j lollow^cl hy Uhft «£Uiitioti of 

KCl(g) 30 mdilut<rs at room taznpexature. 7ha 

solution vas conc^ncrAtad to dryness r ieairing a wliita 
solid vhich was dried iri vacnio f oj: 2 hours at room 
tviufjcrnturo to gi*vo i &)-(■*) -N-( 2, (l-^othyle^WxyX) - 

25 ph&nylj'^N' - [^-^ am i;n&-I? -phony lotbyX) urea hydrochlorida. 

(g) The auiine hydrochloride (1.3 g, 3.45 mcnole) 
wns slurried in 3S sd. TOT and 0,67 <f Tncnole) 
UrietJiyLMiuiiiG . Banxoyl chloride (0.53 g, 3.^ nuiiolo) 
vaa added ixj oa^ portion and the reaction mixture was 

30 , atirrad ovexnighc xifidcr w^r Tho suvspensioji vas 

diluted vith water and filtiei^ad. Tha w^iito »Dl^d was 
die^fi^oXved in Chlorofonv and waehed with llCl (UT) , 19«0H 
(llT) / AOd Stilt urated aqiteoua KaCl then dried over 
M^^O^f ^il«terodi and concentrated to dryneae, 

35 a^fordintj tbfk titXe ccnnjiound a» ci white solid. 
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0)} m>«n In iJne xoro going procedure an 
appropriate amount oi* (R}- (-) -phenyl glycinol la 
Eubstitxi^&d for (S> - (+) -phenyXglycin©?. t>4Ci 
corraspocid5xig -N-[2-l [ [ [2, - 
5 phenyl ] amino 3 cwurh on y i 1 w/ui o o 3 "pU<8n y l^ixhyl ] beniamlde 

is obtsinad. 

BXAt^PLE IS 

Sr.! ±Jj:J?r.I ^..fi*",lc>ig f l.-n>e^hV,^^^yj- ^ phenvll -D* - {2~(x>hmvl- 

10 methyl amino) -3*n>henvl&thvll urea 

To a slurry of g (3.17 aiKtt)X<>) of ^-(+)-N-t2- 

ill 12, 6-hx9 (X-m*»thyl-Gthy) phenyl] wniftojoarbonyi) aimino)- 
l'^^>he:nyl^t^t\i.yl]bonxene'ami(le In 2S mli of toluene waa 
added I(ed-Al (3.4 M solution in toluene) {4.4 tnL 

IS diluted to 25 uiL) . The solution vnB rof luxod fox 

1.5 honrs and JIJC- indicated thcit utate Ited-*AX waa 
A«ix>od to ciOAVfaletf? tho ce^ction. Jidditional ned-Al 
xas add&d and the reaction mixture tkbb stirred at 
reflux for 1.5 hours, after which tha miicttxre KAt; 

20 cooled in an ice bath and caut io\\iiJ.y qix^nched with 

40 toL X^xOH ilXk) . Th« mi:ctiAr« wa8 diluted with ethyl 
(!k0^tat<» aod layers were separated^ The organic 
porLloA v»a& dried ov«r iSg^O^, filtered^ and 
concentrated to dryneas afford5ntr thi> title cocnpound, 

Vitimri Iti Ltie foregoing procedure an apporopriato 
amouDt of R(-)-N-f2-itn2r6-bi8<l-inothylethyl)pUoi»yl]- 
anlnol carbon y 1 3 ami-n o ] -1-ph t*ny l*ot.>iy 1 ] }>*^j\it ft natBLxde i a 
svb(»t itvbvd fox th<f S-C+J-* coenpound the corresponding 
5<l . K (-> [A , fiwbie (i-nethylethy 1 \ phenyl J - [ 2- 

(pheDyImethyland.nD)-2-phanylethyl]urea ±9 obtained. 
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5 



xo 



15 



20 



25 



3Q 



1.5 q (3.5 jnrnole) of (±^-K-[2r &-bia (l-^la■thya- 
« Uiy 1 > -pheiii'l 1 -If ' - [ 2-ph4»ny 'x (tt&thy i ami no > -i; -phe t\y :i - 
<»tiiyJjuroft vd» cU&doXv«d ia 3D nli Dbi7 ^ollo^d bp the 
(SKlOitiott of Han (0.4 grr O.OlS mole). The rftaqtioA 
mixtarA uas atirred for 5 niinutefi after vhich 0«S3 g 
<3.7 nnole) benzyl bxamide was added « l!he reoction 
mixture vaa 0tlz*r«d at room ten^erabiire fox 30 minutes 
th<»n d.iLutccI vHh H^tQr and ci;trACted Kt^O, T4:ie 

orcfcinict <ltfi<ftCl ov&r HgrSOiir filt:(ir&<i, and 

con&ferit:ral.4^d^ li^avin^ a viftcoue liqaid. 
Cbroma^ography t2&V ethyl 3.cet:ate/75t hex.ane) afford&d 
the -title coinpoixncl a? a GolorXwa, vij^covu. 3 iijiHrl. 
W4R <CDC:i3>: 5 7.07-7,4 (ki, IfllJ)/ 4 . ^4 . ft [ti, IH) , 
3.2^3,6 (iA, 711), 2. ft [Hi, 221), O.Cf €K)f 0.^ (dd, 

6B) ppm. 

ir^'clloKin^ tbft ^;oQ.or2il pT-ocoftwrv of a^mnpln 3fi, 
only substltutiriq^ an cxpprnprf htc ^joi^utit. oi* ioclomet^JAiK; 
fOT" boxixyl brc>mi4«, (±)-W- [2, ^-bi£ <l-'ia6tlxylet.hyl) 
phenyl } -N' - [2- Imethyl (phenylnethy 11 amino] -2- 
phenyletbyl ] wee vel8 obtskined, n>p« 116-117 'C. 



(±i-^-T6--r 12- rn r2.6-bla fl-rftetbvlethvllnhenvnaminol- 
1 -^>heIl^a ethvl 1 amino 1 - G -ox ohexv 1 :> -p irui r&z iro- 



T^ietiitylacAln^ <D .1^ g} , aoetone (4 ndj) , and 
Q.l€ g C^-B lUTLole] M-carbetihoxypiperazinu wero nddlod 
to a 15-ml/^ one-nec^ fln9)c with ittixxlA^, »ft4^ whi^:h 
l.D 9 (1.9 mwoXC) o€ (±)-W- [2- [ I n2r 6-bi« 
m«thylet^jyl) ph^yl}a»inD)carbcH)yl] amino ]-l - 
pheny.let.hyl]-»$-~br*oatoh&xanamide wels added i.n one 
portion. The jnixtiure was heated at reflxix for 1 hour. 
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rwjci &olwt>c*t\ w^itj cDoloci to room bomperature cauaing 
thft fcmaticin of a >iiiit* pxJseipitAte. The ^iroduct waa 
collect fed by filrratiDJx and washed with ethyl ao^t^^t^, 
Tho aolid kels di&aolv&d in 501; rflF/50% ethyl 
3 acotAto itnd p&&i»Qa t^jraugh aili^ia $dl* 7h« aolvent 

&trip}>eCl to dty/iot^d affording m Khi.to tK>lid vhich 
waH dri<!d civerMgfl^t in vdovo at ^O^'C to ftive ti^e tj.tlo 
compound/ m.p, lfi2-i6d*'C. 

Followizvg'the general procckdure of Rxaaiple 19, 
'^^ OOXy »ub&tit.nbing nn ttppropriate axnoimt of anuaonla, 

dijftoidiyidioXfto, Or: d>.otijttn<?lomino for cjarbethoxy- 
pipwasine^ th^ foXlotfi^^ re&pfeCtivu pxodnotn aro 
obtained! 

15 .C±>-«--[2-Cl II2,6-biaa-»€rt:hylefthyl>phsnyl]sun±no]- 

cax^^>onyl3ami^lO]-l-ph1>nyJotfeyl3-6-A^ldIloh©K^lIl^^ 
aalt, m.p. lB8-l*0«'Ci . 

« <t>-N-i:i-[ [ [ r2, 6-blw (l-mcthylethyDphai^l] amino] - 

20 t::n rlHifi^fX! ut>} -1-pkicny lot by 1 1 -<-dimcti)y lamitjo- 

h&seanamidft, m.p. LfiS-l^S^Cr and 

U) -M-I2- 1 1 r I2r (l-tnethyle-tbyl) phenyl] amino J - 

Cnirli Otty I J nnii n o 1 - 1 -phc fty 1 othy 1 1 -6-di C>t )i»iD o leuftino- 
25 hexanamid«^ m.p. 141'1SU*C. 

EXAMPLE 10 

tS) - W "»*'r2- rfl-DianethvlMftan»bftft:cyliirtlAfti -^S*- 
pheneth^n-yr-rz, g-bis f l-methvlethvl^iA^^nvllnT^a 

30 (+)->!- (2-Aiftino-2-pheii«tliyl)-»f- [2, 6-biff U- 

«iethyl«tliyl)pn6nyL]uT0«i'BCI (1.0 g, 2.6 mmolo) was 
di&aolved Xn 30 BtL methanol followed by ad^iV^on 
o£ 1.0 g calcium aulfare and 0.3 g (2 mmol«) of 
triet-hylacnxM. To tliia mljcliure D.d g (2.6 mmole) olT 

3i) '4^dlcnathylaniinobenzald«hyde x*a8 added in one portion. 
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IPhft reaction miKtuxe wsc atlrr«»d for 4B hours of tor 
which D.5 9 of sodixin borohydridft w^sk ^ida^^d frpd 
stirring vn« pont.iimect EoX" lO mlnutec. The mixtmrft 
fiDtUjeed, and the filtrate cone entro tod in vacuo 
^ leavii^g B foam vehicle was di&aolve^ in tetrzihydcuturACi 

ai^i chromatograpihBd on Bilica gol using 
^etrahydroforan ste tha »l-u«nt . FrnctAori* conbrti-niftcr 
t.bfr product Kero Dcnoont.rnt.«d to dr^^^iiAr t^i^J* 
product tms ftlnxriod ^fi diiCttnyi ^t^^r and concentrated 
10 ija >mcuo. T)v^ ftolid vass i:riuurat.&d vith hexane and 

coll«cUftd by filtration to give the title comi>ouTtdp 
m.p. lGt>-161*C:- 

lUUVWI^E IB 

K=lL2.. 7-Bifl f i-^ipethylfethvi^ phenvll Hff^ - r2- tph^itTrl^tniTift) - 
^-pl>ei>Vj[,f.t>iv?,)mre^ 

A mixture of 1.5.9 fl'^ iuimoI») of tenzaldcthyde, 
39 inL nitittJxarto^f 0,d2 9 (14.2 ntrnole) potaasiun cynnldQr 
1.4 7 g mmole) aniline, and 2 niL of acetic AOiti 

20 WAS Atirxed at room tenQ>er attire ovc^rxtigbt* ^Mjrt 

sftlxture vaa conoentrated in vbOuO,' and tlitt reictaininq 
liqnld va« di^aolvod in otl^yX acetate. This sdjcture 
was K«i:)h«a Hith 25*% aqueous sodium hydroxide^ 
94LtP2*tfiUftd jiqueoue sodium chloride, dried ovor Mc^SQ^^ 

2^ rilteredr conoentmted to dxyneo^r Tii^ yellow 

solid V3B 9}AaT-^e<l i^i be^ai^e and collected by 
f i 1 1 TO t d ort to ^i ve H-pbeny 1-Ci-pheny 1- 

wiLinoncetonitrile. The nitrile g, 8.4 pnnO«j) if> 

hydrogenated Kitb 1.5 g tor4«»y iiickei in l&O mL of 

30* mthanolic Aiwoonia »V £0 p.a.i. The c&ixtiure waa 

con c^^nt rioted to dryneaa in vacuo leaving an oil nhicb 
KA25 triturated with diethyl ether. The ix^ool^Ujle 
XAaterlal was xeoskovod by f a Iteration , i^nd the filtrate 
was dri.ed in vacuo to give 2-ph&nylauino**2*- 

35 phenylethyl amine ne .en OilU 7o the amine .(1.74 g, 
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l»2 xncnolft) dissolved in 50 toL of ©thyl Dootate wob 
ArtUC<t I.6'6 g l&.a iur»«0.l«) O):' 5>, (^-Ua \aOpxopyXph«oyJ - 
ifibcyanate in Dne portion. The mixture was Btirr€»d 
fox 3D miiiutes at room ten^rature, and the aolid mis 
collect«>d by filtration ADd wm^Ued nit)) «t:biy3 ihtTotAto 
Add hoxano bo <^avo ttiot titlie cois^ound. 



ILXAMPUS 20 

carbonv l1amino1-l-t)henvlethvn-4-DvridinocarbojcamidQ 

J?o1.1f.nqdng tho goneral proctodore of Ex^snplo 3 on.Ty 
iiubfiti-tnting w c^ppToprie^t^ wnount of i»oniooiir^y^ 
chloridft I'oa: Xaux^oyl ctaofide, I: i Lift CDsnpouxid Vfae 

obtained, m.p. 172-174 

H.XAMZ>I£ 21 

rolA owing tkiA pJ^oc<idar« or ExaiapJle 6 cin^v 
axjbBtitutiDff BD ^propriate amouot of 
4-ta:if luoromethylbonzoyi chloride and 
20 l-rjaph.thoylchlorid« for benx.oylcbiorid«t in Jtoirt iMc) 

bb«> foiloi*riA9 :te»pecti7tt coiffi]9ound9 were obi:ained: 



<±) -N- 12- [ [ T [2, 6-BAa (l-nnBthylethyl) phenyl] amino 3 - 
c Bxboxiy X ] Ml i ]) D 3 -1 -phortyl otUiy X ] -4 -t xi f 1 oo ^C«t4t hy 1 - 
55 benasAniidfe, w.p. 262-263 ♦C^ 

(±) [2- r r n2. C-Bis (l-ittothyl«thyl)phenyl JaminoJ- 
Ciixbo/jy V] utiti -1 ~piii%AyieWty 1 J -i-ft£tpihiiiiBlftfiei- 
caaeboJtafl^idA, m.p. 2 40-2-12 ^'C. 

30 

RK^MVUS 22 

irt>Xloviti9r the ^neraX procedure of Ex&ai^l& 12 
35 only aubjrtitixting Bn appropriate amount of pyraxine-?- 
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cciDpound vae obtainedj m.p. I'V/l'<afia^C . 



5 (:*:) -N- r f t r f 2 . 6-BiJ C l-m othv Idtbvl) phenyl 1 aioinol - 

c art>c»osr\ 1 Am:l.fio 1 -2"i>rACirtvlt>rot>vl 1 -2-T:ivridiriiiQArboaiiLTai>de 

Following tbe 9enctrB.l procecture' of Bxantple 
only 8ubs-tltut.lj)g ao approprlatci Euno-ust of 2-cy3ita^2«* 
phenyl^tliylflmind hyxlroohlorida far (±)-2-pheuyl-* 
10 ^A.yoinouJl'tirilv/ "tlic^ title oDtnpound me ob talced r 

a.p. lai-lftd^C. 

W>uon jjci bUe procodui-e )!ix«imple 13 appropriate 
A5 aniDunL^ hif.lit cv»p<?\in<L? f>f l>:x<uiT7>lP 17., 22, and 

23 ajco 8\jbftt.itiut:«d Tor (±) -i->^-[2*^[ [[ [2; a-fUDtnyl- 
othyl) phenyl ] amino] oar^Dnylj^tALiAo ) -l-phemyletOivX] -2"- 
qiiinolinylaBDide,' the following resp^tive productia 
we^<& oiibiiliu^S: 

20 

(i)-^-[2-( ( I f2r 6-«ifl fl-«ethyl&thyl) phenyl) amin^]- 
ca^oijy 1 ) amino 1 —1 -phenyl ethy 11-2 ~py r idin«cB rbosLBcni de , 
1-oxido, 10, p. 1 05-110 *C; 

25 (±J-N-[2-[ [ [[2,6-Bia<l-Mt:hyl6thyl)phei*jyl]^min6]- 

ccirb ony 1 ] mit^o ] -l-phany 1 a thy 1 ] -2-pyx az Ine^ca rbox,anii de , 
X-*>r;i.<3o, m.p, 175-1 CO*Cf 

<±>-lHf3-l [ ^[2, G-Bia O-roethylethyl) phenyl J amino )- 
30 c » rb onyl ) ami no ] -2-phenylp rojjy 1 ] - 2-pyri dine c axboxamide , 

mSIl (CDCI3) : S ft. 3'] (dd, IB), a. 2 (i-i^ 7.0'^'?. 4 

{mf llH), 5.7 <ar 1H> r 3 .*? (tir, 2H) , 3.4 (01, 2H) , 3.0^ 
{j&t Za) , 1.1 (d^ 12H> ppm. 

35 
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ID 



15 



rtfpxopriAtft Amount: oif AldftJiyd* liar. fed below kar 
aab£;tituL€KL for 4 -ddmethylamlnoberje aldehyde and 
(±) -N- (2-ainino-2-ph©nyl©thyl) -N' -[2, G-bis <1- 
methyl&thyl) phenyl ]T2raa*aC2 {)!ixamplG 25) or (H)-(->- 
N- (2-ami2io-2-pheiiyl©thyl) -W^ -12, 6-biB (l-mothyl^thyl) - 
phenyl ] nxoot BCl (Exatnplea Z&-41) was sx^b^itutod fojr 
tH« corroapondiiig (.5>-(+>- iscmor^ tUo pirodxicto li.&i:fed 



Tt:>gnniF>lo Ifrodiict 

25 ft) H»-[2^ 6HE>iei (i-«oi*riyi- 
ethyl) phenyl 1 -M' - [2- [ (2- 
pyxidinyliDethyl) amino! -2- 
pbcny loftbyluxoa, 

ua.p. le^-ieT-C. 

26 (K) - (-) -N- \2 r 6-biB (1- 
methyl -ethyl ) pheny 
[2-p)\0J[iyl-^-[ <2-thi«Mlyl- 
sMi bhyl ) &u)ixK> } etihy 1 ] nre a , 
m.p. 2D8-210*C. 

5!V tR) -<-) -H- 1'^, (T- 

aietJiyl-ethyl) phenyl ) -M' - 
S2-pbenyl-2-l<3- 
pyriAinylmothyl) amixio]- 
el;bya] ur«tci, * 
ni.p. 14fi-L51*t;. 

ttrfl;hyl«uhyl ) pb^yl ] }?' - [2' 

phenyl -2 -( (4- 

py r idiny Iroe thyl ) aioino } - 

Bthyl3ur«a, 

m.p. ise-iss-c. 



AldPhvdp 

pyridine-2~ 
oarboxaldehyd© 



lliicpb«n-2- 



car boxB Idaby de 



cazboxal d^ydi& 




2» 



30 



33 



32 



33 
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B.p, ns-17(5-c, 

«>-{-)-«- [2, 6-bia (1- 
•■Bthjletbyl) phanya J -N' - 
L tcyeioptopyinwthyi, _ 

B.p, aBB-190»c. 
""'"^-'-^-f^-H-dWhyl- 

"•tl^JetbyDpb^^yij^^^^ 

»e0.yaetbya) phenyl J 
t2-If(3-iiltroph«ayl)- 

Pbenyjlethyljurea, 



2029338 



""^^i'^^V^y 1) phenyl J^M/. 



Cycaopropyi- 



2-Hydroxy- 
*>«a*aldeJiyde 



34 



35 



3« 



37- 
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^e^thylathy Jl ) phanyl J -M' - 
12- f I (^-aetWyphanyl) - 

bia n-metbyJU>tftyl) - 
phCttiyl J aiA^tiO] CArboriyl J ^ 
an»^^0? -,1-piHinylft thyx] - 

beazenasulfoaic acid- 

^«)r 6.8 (d, IH), fi.a 
0^«r IH), 4.3 (be, iH), 

ppm. 

B»CrthyX-<?tlXyi}pUeAyi J ^W' - 
I2"Tpheiiyl-2- [ ^ [ 2- 

<trifluoi:on>Qthyl)p)xonyH- 

toi«(i-mdtiiyiet>xy.l)- 
aainoJaathylbQiiBoio noxd, 



bene aldehyde 



&-l)0[izaId«hyde 
«uafonic acid 



Aldahyds 



^-Cdirbox-y- 
beotaldfthyd* 
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methyl J -anioo) -2- 
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39 



40 



«*thyl-ethyl > phenyl J-N,. 
»aU.,lj-4-hydroxyph«py,,. 

?!n>, 6.e ij,,^ 
^•8 fb», 3. a 

«*' M>. 2.3 <». TO,, 
12H> ppo,. 

P*«»yi > aethyl J anino 3 -2- 
Pj«nj'iet),yi]ur«ii. 
MKR <a>ca,): * 7.4-7,2 
$.8 (d, IH), 
IHJ, 6.4 (d, is), 
'^•r IK), 4.3 (bp, IK, 

2if), 1.1 .120, pp. 



3-Diii»thylaaino- 
»Btby.l-4_ 

bydbcoxyw 
{•OAkikiclah^'de 



9.9 
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41 (K) [2, 6-bi3{3" 

methylDtny.l) ph«Ayl ) -K' - 
12-11 (2 r 3-^ihytlro3cy- 
pheny 1 ) inetbyj ] amino] -2- 
pben y 1 enhy 1 ] ursa , 
KMR (CDCl^>t 6 7.4-7.2 

itr 7Ji)f $.4 (cl, IHJ, S.» 
(to/ IHJr (be, lii), 

3.6-3.3 (m, 5H), 3.1 (hs, 
1.1 (d, 12H> pp»- 



A.ldQhvdB 

2,3-Dliiydroxy- 
banz aldehyde 



fS>-ff)-f»-r7.r^-Bi3fl--inbthvlefchvpp 1r, f>^v;t|^M / -.r2-f rr4- 
TOthox^hanyl) mRhhyH :i 'fmi noJ -2-'&hftnvlfti:hvn 

Waou -lu pa*of.edaxa of Exaraple 18 op 
A|>pj^opriat« amount of 4-Jttetho2cyb«nT.i>XcionYrift in 
aubetitutad foi 4-diniathylaminotK>n3iakldftbyde, the title 
compound vas obtainod, m.p, 1 44-145 •c. 

BXAMPI.E 43 

m " (-> r2. €-Bia f l-raethvletbvl)iahftftv l 1 -w' - I2r f f r4- 

hvdroct^l^^j .*^^ . ■ 

Tt>t» tltlfc ecimpound was (Stained by trc<*taJi£« th^t 
^rtiApctmd of Exaraplo 31 with liydroonioric acid. 
MKR (PMSO)f t 7,^-7 ,5 (i^r AKJ , 7.2-7.0 <m, AH), S.4 
ib3r JH), 4.3- (b«r 2H>> 3.9-3. S (m, 58), (oi, 211^ 

3.P iff, BR), 1.1 fd, 12H) lien.* 
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CR) -<-l -W- 12-f fDiphenvlmethvl) amino 1 -l-t>hfenvlfrth^rii, 

(a) When ip tbo procoduro of ViKa«ipl9 lA (»> eo) 
5 Kppcopxint^ QfliouDt of <R) - (-) "pluenvl^lyoinoX i J 

proceduxfi o± atepe (a) throu^ (d) are fo^IoK^d/ 

( R> - (- ) -fi -but Dzyc axbDny lamino -J3 -phejiya ethyl anlii>e waa 

obrtciin€kd . 

pHenylethyl amine (10. D ^, 4^.3 jcmiola) vae, ciiaaolved 1a 
2SD ml of acetoniulle followed by the addition of 
B.5 g (B.4 mnole) of trie thy laniAe and 13 g 
(5^.0 aino3<j) of bcnzhydrol bromide \itidfir «i nitrogtvti 

IS atTOoapheice. Tixe jtolution wa» ^^el;luxea ror 2 hovxB 

d.f^er Khlch the Bolvent: waa oosicentrated to drynesa to 
give (K.) -<-)-N- [A- (butoxycarbony lamino) -a- 
(pbatxay I ) ethyl] -bDnrhydrylnraine . 

(e) T*A^ <ibcivt> obtAl/«!kd boo rhydryl amine iritixiut 

2t} r-iJX'Ukeii* ^Lxriric^uloA vA.fi dii:«oXv«d Id juetihyleiie 

chloride followetS by the addition o£ UCl gas over a 
period of 30 miniatoa. The precipitnte vr* CoXleOt^d 
by filtration, waahcKl .vith be^wie, i?t«l dieiod ovft^fU^ht 
ijci vACgO at 40'*C to tyivft (R) - («-) -^(5-amiiiQ«2-* 

25 phenyl ethyl Jbenzhydri'lajnina hydrochloride. 

(d) the benxhydryl amine a a lb obtained abow 
(3.1> g, "^rS nwiol^) wttij di-JivoXvod ix> JOO mii metii»noi 
followed by tiha addition of 1.59 g of triethyl amine. 
The aolxitioD vds atirrod for 30 minutsa and 

30 concerrtrated ia vacuo to give ao oil which wblb 

trittvr^tod nitii 100 mL of tetr*hydrofiarAn, 
precipitating triethylasnine hydrochloride. The salt 
waa reTO0VB<4 by filtratioix and the filtrate vaa treated 
with 0^81 g of triethylatnine and 1.75 g of dodecanoyl 

35 chloride. The al u r ry waa stirred for 30 minutoo. 
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flltered, and cone ant rated to dryneaa. The crude 
product wa» slurried in 251 ethyl acotate/hexano, 

Fx^ictions contftiniiig the title pro<1ucti wexe 
5 Goncentroteidr and the oil obtained cryatallijed on 

standing . 

niflt (CDClj) t fi 7.4-7*2 (in, 15fi) ^ 6.4 {d, IMJ ^ 5-L (q, 
lU), 4,7 aH>, 7.9 (tar :?H)r 2.2 (t, 2K) , L.6 (b^r 

3H), l.a (ft, ifiH), (I.? (C, 3il) ppia, 

10 

F.irRHPLB dS 

(R) - f-) -ty^- fPiiphonvlmethvl) -M- f f4-tnatbo3tvDhenvll - 

When in Lh^ C)<jiiejfAl proft^dnro of OLxarr^l^ 4fl{cl) an 
15 • appropriate araoDnt of ^-^nethojcybenaoyl chiorldfi is 
ntabatitiTtod for dodecanoyl chloride, tho t.itla 
coiapoiand yrtiti obt«Utcd, m.p. 1W-15TC. 



SZAt^l>E ^iS 

(H) "ff)iph&nv lin»thvl) -H- f f4-nc^thoa:vpb€>nvl^ - 

inottryl>-l-^onvl-1.2-gtbangdiaB!ine 

Thffe px-pdwiSt of ExcuiLplc 45 (1.5 ^, 5.4 tnottsle) wa« 
slurried in 20 ioIj toluene und^r a nitrogen atmoi^exe 
followed by th* addition of Ked-Al (5 laL of a 
3.4 molar solution in toluene diluted vitU 5 aL 
tolu<fcn*; in n etdady litr^aoi. Tti<& aolwtion wa3 etlri^d 
at roooL tempejrature for overnight. The excess Redr-Al 
vos cautiously quenched Kith sodium hydroxide <1W, 
10 RiL> followoO by dilution witi\ oMororonn, The 
lay^B were separated, and the organic portion vas 
dried ovex loagn&sium sulfate r filtered, and 
concentrated to dryness * The crude product kas 
disSOlxrod irt 25%. ethyl »CrCtrt^O/759t ^x^i^ paOOOd 

thtougii a bed silicA gel. rrftctiona containing tl^e 
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]cizoduct were coic±)in&d and dried in vacuo to give tha 
tilla compound as a colorle^u vijcou:) liqu.id. 
NKR (CDC.1.3) ; 5 7,4-7.^ I'/JI) , (J.S (d, 2H}, 4,7 

!«)/ 3.8 (ft, 3H>, 3.7-3.-1 jm, 2.7 (m, IH), 2-D 

(bs, tH) ppcn. 
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Ar W 
-(!?H.(CHi > V 
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CFarmtila 1) 



WNHCKHCH-CMAKHfiNHAr* (27) 



f 



Ar'NHCNH-CH-Cff^NHCH (29) 



. :• • 
•* . \ .' 



10 wwi 



{30) 



C25) 



Ax' NHCNH-tH-CHaflHCHaR (32 > 



Ar 



yr ^ Ar X 
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Ax 
I 

fljW(CH, ) -CI'I-CN 
5 U) ^ 



Ar'MCX 



Kr 

i 

Ar»NHa!ai(CHi )„-ca-C8 

10 (3> ^ 



15 



X AT 

)l f 

Ar 'uramHtcax ) --ai-cflaHHw 

(7) "J 



AT 
\ 



(3) « 



X Ar • X 
Ar'MCX II I ri 
•> Ar'Nataffl(C«j>„-CH-CHaNHCHHAr" 



AT O 
20 II ' I . II 

Ar ■ KiiCNB< CHz )_-Ct(CHtHHCR 

IHJ 



X Ar 

25 ir 

(8) « 
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IS 



20 



i 

(1} ^ 



(RCX>)20 



At 
I 




25 



EH) 



0 ^ 



Ar O 

II I II 

RCNH( CEIa ) ..CH-^ariHCR 



[H] 



Ar 
I 



AT'IICX 



Ar 
I 

tl5) ^ 



0 At 
II \ 



Ar X 

i II 
RCNH( CHa )„CH-Cll2«HCNHriT • 



I )] 
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2 eq. 
RllMgX 



(81 



4" J" 



X 

H 

Cl-C-Cl 



OR\D 



Foxmula III 
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10 



15 



Ar 

I 

B or s 
(16) 



Ar 

I 

(19) 



Itht, 



20 



AT 

I 

B0CN11-CH-CH->JH2 



(RCO)20 



Ax O 

J II 

25 123J 



HCJ 



Boc aniiydxiae 



. • (24) \..^. 
y/(teO)20^ AT' 



Ar'NCX 




»C3t \ 
(29> . (30) 



^ \ \ 

Ol) <32) (33) 



AT 

SOCNH-CH-CiJiOH 
(17) 



CHaSOaCl 

TEA 

CHaClj 



Ar 
I 

IIB) 



Ar 

I II 

BOCNHCH-CHjWHCMHAr » 
(21) 



1 



HCl 
CSjCIr 



At X 
I Jl 9 

(25 



(25) 

i 



(27J 
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-Sl- 



10 



wherein each oir lu M^tf a is t©ro or on«; 
Khereln Aj:* la 

(a} phenyl which la unaubatituted cr i^ 
AubHtltutod with from i to 3 aubatituents 
«fele<:U':d from 

aUtyl hairin^i from 1 to 6 cari>ori atoms and 

Mhich ia straigh.^ or branchAclr 
nlkoxy havxz^g fxook 1 to fi oarboi) atona an4 

wMch ia .straight or branched; 
pheiioxy;- 

3 ^ hydroRy ^ 

f^Iuorii^Ef, 
Oilorino^ 

nitJtOr* 

t rif 1x1 orom&Lhy , 

-CQOMityi xJiCijT^u iJIcyl htia from 1 to. 

4 ca r bon atocnar 
-I^R^Rj vhereio 

an4 are indopondeDtly hydrogen or 
alkyi Of ±rwn 1 tO 4 Cflirbon tttoms; 
tb) 1- or 2-7£iaiihthyl whieii i» uojubttitptod or 
aubotitutod with 

tiLXI;yl b<nrixig from 1 t.o G carbon atotna and 

which io straight or branched; 
alkoxy having X'roift X to C cmxbon atonia and 



20 



2S 
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which Ib straight ox branched, 
hydroxy, 

35 Oilorlne, 

z^rrOf 

tri-f luor ooiethyl , 

-cooar 

-COOalkyl wb«roiji alkyl has from 1 to 

-ftfit^R^ wherein 11^ ax^ 'r^ ^ defined 
above? ox 

(c) A 5- or ^^oiembexed mono eye lie or* fixaed 
^5 bicyctlic beteracycie cootaining at x«^&t 1 to 

4 nitrogen, oscygen .dx avilf or ^tom« in at l*a»t 
one ring juenber^ 
vhjttK^iii y arid Z nro independently a a looted fram: 

(a) htfdrogen; 
5D* x- 

(b) AT* NBC- ; 

0 

(d> R-CHj^ and 
SR. <e) 



.wherein i» iit*4iitjiit br<ino>od aXfcyl tiavin^ txevn 1 
to 0 carbon atAJDa or straight branched alkoxy having 
front 1 to 4 carbon etoms? 
wherein X is oxygen* or sol fur; 
60 ui^ordio Ar' is »olect*d from; 



chlorine, 
-^^aaig,! Wherein aDcui , 

«*»tit«tftcl viti" '''' ™^^**titrt«<j or 

. *^«cy havaag fxam 1 > ' 

chloriTO,. 
ait*©, 

trifauoramathyl, " ' 
* «=t>on .»t««, 1 to 
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100 



ltl5 



110 



115 



120 



Kherein ii i£ oal acted froiu: 

(a) ft atraight or branched hydrocRjbon chain 
Mving from 1 to 20 carbon ntons and which ia 
»a.tT»irftt.od ox eont«inB frooi 1 to 3 double bonds; 

t» a straight or bjT&ttCIi^cl bydrocetrton choin 
haviag fxom 1 to 20 ciaxboo 6t(X(i3 Kboreiu tbo 
tttrmiival Mixbon a&m ±e ©ub^^tituted v4th 
chlorine? fluorine; brcdtiine,; Btraight or branched 
lower alkoxj having from 1 to 4 oarbon atocna? 
&tirAi.5bt or brtwjchBd thioolhOxy having from 1 to 

hydrogen ox a atjeaighv. or branched aikyl tiavlncj 
from I to 4 carbon atoms; an -hr^r^ group wherein 
R5 «ind Rg-are Jjidppendontly hydrogon ox lover 
^ityl lria.vj.og fir^ i to 4 carbon stomB idierein 
Baid alkyl ie unaubAtiUuiiad o« <tiAfit I tvt.*d 
Kith hydrox:^^ ox whftrein -nRjRj tafcftn toqerther 
form a monocyclic heterocyclic group aeiected 
Cjrcin pyrrolidioo; piporidino, piporozino, or 
pip<*r*ri^o <Uib«.tit:vted ix^ tU> 4-potiition v^tl.. « 
lower alkyi having ivo« a tio 4 ea^brt>n or 
wherein R^ haa the meaning defined above; 

ttcid 

(c> Jt. 5- Off 6;-flie«ibftrcd tnotiooycJic or fiisod 



bicycUc heterocycle conuaiiMng at An*ftt 1 Uo 
4 nitrogen, * oxygen or snlf^r atoma in et leaat 

• (<i> the group 
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130 



135 



14a 



•145 



150 



160 



«irjftj.*Cjiii t is aero to 4; p ia zftxo to 4 with thti 
proviso that the suin of t and p is not greater 
thttn 5; R-7 and Rq ttru inao^&nctbntly i>eloct&d from 
hydrogen or etxaight or branched ^Ikyl havincf 
troen 1 to 6 carbon atoons;^ or when ia hydrogen, 

can be selected from the groups definod for 
Rj,; and Kg la phenyl or ph&nyl substitvitad irith 
front 1 to 5 ^tivb^titnents »g looted -fxt^m o^f^icfht 
or birttn&ViOd c^Xhyl having frocu X to 6 caid:ion 
atom J 9txai9^bt or bt&nohed alkoxy having txcm 1 
to 6 carbon atoms, straight or branched 
thioalkoxy Slaving frotn 1 to G carbon Atoma, 
phenoxyr hydroxy » fluorine, chlorine, bjrWuixHS/ 
jijt.ro, triflworOiWithyl, -COOH, COO^lkyl whereiu 
aDc^'l has from 1 to 4 carbon a tome , or Kfu;K^ 
wherein and ^ having the meanings defined 
above ; 

ie) ph&i^yl or phorryl Aubdtstuted with f ronei 1 v,o 
^ sul>»l:ituent9 selected frotn straight or branched 
alkyl having from 1 to € caxbon atoms, straight 
or branched a2koxy having from 1 to 6 carbon 
tttcmsr tfbrcti^bt .or br<inoh«d tbio&XJcoxy having 
jPrOKi 3 to S caxJ^OA M^oittS/ phfmoxy/ hydroxy, 
fluorine, chlorine,- bromine, nitroj 
trlfluoromethyl r -COOK, COOolXyL >rhoroin nlkyl 
ba:^ from I to 4 CKXbon atCifL^, or -migR^ tcneretin 

havi$ tih« enc^Aninga deflAod above; and 
(f ) 1- or 2-naphthyl or 1- or 2-naphthyl 
si^ibstituted Kxth from 1 to 3 aubstituonto 
^oloctect frcrttk stralgbt or branched &l)cyl havlnci 
from 1 Lo & carbcio atotA£, atxaight or branched 
alkoxy having from 1 to 6 carbon atoms , hydroxy, 
chlorine p- fluorine, brotdnor nitxo, 
trifluoromethyl, -COOH, COOolhyl Mlwrciii Alkyl 
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brt': from D to A oi^rhoo AtcnT3, or -llK^R^ wherein 

wherein w is aelected ITrotn: 
<a) hydrogen; 

<b) a. ^traacjbt branched hydrocitrbon chain 
h;»vii^cf f i-otu 7 to ^0 oeirt>oii atoma and which Lb 
ft*iti»x*t:^^d r5i>iitwvn» jProni I to ^ dpubla honds; 

^"'^ (c) a Btraight or hranch&d hydi^oaAr^OA chain 

hAvong from X to 2D oarboti atons vher^D Uift 
terAiin^S ctirbon atom is s\3bstitu-ted with 
ckiioxi/se^ flucjjriijier bromine; straight or isranched 
lower aa>:oxy having rroa l to 4 c*j*>on fttc«Ki; 

^''^ atxaight ox branched thioaikojtj' having from l to 

4 Carbon atoms; a HJOOR^ group wherein has thfe 
weaniiig dei'i^ed abovo; An -KR5RC ^roup vhsarain R5 
and R^^ have thft Maaixig dei'inftd above. ; 
(d) the group 



180 



190 



>*J>^r*in tr p, Rc* and have the msaciinga 
deSinGd ahov<;; 

(e) phenyl or ptienyl Jitito/iftitotftd witii from 1 to 
3 s"atosti"tuonts aal&Gted from atxaight or branched 
Mkya hnvirxf from 1 to $ onrbon atomar atraight 
or hjf^rJTie^i Aikory htivio^ ^totq l to 4 cnrbon 
&totnar straight or branched thioalkoxy havio^ 
from 1 to 4 carbon otonsr phenoxy, hydroxy, ilD^a, 
£l\5cxiixf, cJUori.fie, bromine r nitror 
tri£:lDOJ^GJftetliyl^ -COQll, COOaXkiya whoxeii* olhyl 
has irom 1 to 4 carbon at^us, or " (CH^) 
whexais 0 la zero to 2, and Ri^ and R^ have the 
xieaningB defijied above; and 
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200 



wherein q in xfexo to 2 and r 1a 2 to fi; or a 
pharmaoeutlcaXly acceprbable &alt and I^-oxidas 
thereof; Kith the proviaoa: 
(•a) m Bind n ore not sero at tho ^mii^ t.ii^C/ 
(b) where both Z And 1? liro t}i& ^K^np 



205 



210 



and are not tine aama; 

(c) each of r, z, and- are Aot hydrogen at the 
ssime time; and 

(d) wUc»j> JVr rtopt<?4«ota a S- 6-jnettto^ftd 
monocyclic or fui»ed blcyolic heterocs^cle, one of 
ju or n ia asero. 



X cDxrvpovnd of Claiib 1 ich^kroiA r^XiO oc i( and £ 1» 
hydr&goci. 



compovind of CI a in 2 wherein Y ia selBcti'Ad from; 
X 

Q 

(b) K-C; and 



A compound of Claim 3 wherein Y io ftr'WC" And K 
ia ojcygen^ 
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5. A compoixnd o£ claim 4 wherein Ar' ii* 
2, fi-diflobfftitruted. 

X 

6. A oox^iuxd of Claim 5 wherein Z iJb Ar'NU^-^*. 

7. A compound of ClAim 6 vheroirj X i& 0'fy9en. * 
B» A cTcntpourjd of CJAim 1 wliich ia 

pJ:iftAy I'^l r 3-T>ropanodiyl > bi s-ucea ^ 

O 

: E^. A compoucid of CJ~ai» 5 wherein z is R-C-* 

^0. A cnmpound of Claim 9 which id «sXeeted trcm: 
N-T3- t [ t [2r 5-biB (l-enethyle thy 1) phenyl] - 
iiroinv) carhotiy-l J ftsnino] -2-phenylpropyl ] hepftanerroido, 
N-(3- [ C I [2p fi-biB tl-ni6thyletnyl)phe<iyXJ- 
^ auiino] carbony 1} amino] '-2-phenyXp);opy^ ] - 

dodecanemidep . 

(±)^?-l2-irC t2,6-bia(i-oi©thyl«thyl)phenylJ- 
* iimino ] t Aarbony 1 3 amino J*- i -phenyl ethyl ] hooAonv 
c^iX'h oxami de f 

• 10 (±}-H-[2-ttr [2, 6-bi3i< >-iaethyl ethyl) phenyl) - 

acn i n p ] Q(i rbot^y i ] aiftino ) -2 •T>heny lethy 1 ] benz ami d c r 

(*)-N-t2-[ ttI2, 6-bia<l-mQthyls-thyS)ph«"yi]- 
Afltino ) ca rhooy 1 ] amino 1 * l-ph«ji y Xothyi ] h^spt an ami de , 

<±)-K-I2-t tf r2/$-hi^{l-»fethylethyl)phenyl]- . 
15 . , aadjio]carbOQy^) amino ]«*l'»>-pheny lethy l)—6*-br unio- 

Koiu^nasflicie, 

1±) -K-t2-l ( I C2r 6-biB (l-cnettyi^uhyl) phenyl) - 
amino ] caid>ony 1 3 nma no ] -I -phenyl ethy 1 ] - fi -methoKy- 
hexatiamide. 
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aniiiio) carbonyl] «ToajK>] -'l-^fertylfttOiyi ] •*2-' 
py r idi cry I aitiicie , 

(±>-N- ( I \2r 6-bifl.<l-cnethyIethyl> phenyl] - 
amino] caxbonyl } aminol -1 -phenyl ethyl I -S- 
25 quinolylaiddo, H-6xid*y 

C±) -N- ( 2- 1 [ ( I (l-i»athy:ie thyl) phenyl! - 
Aiain&j car boay I ] ^wlnol 'l^phenyletbyl ] benzamider 

<i) (5- ( [ C [ 2, 6-biB (l-mathylethyl) phenyl ) - 
amino] carbonyl ] amin o J -l-phenyleitiiyl 1 -2 , €-di-* 
c]ilorobencenoc»rboxA[iii(te^ 

{±) -N- [ 2- [ [ [ 1 2, $-blfi ll-nw^fthylethyl) phensa] - 
aminojc^bonyl] Bniino3-"l*pheaylethy2) -4-methyl- 
ben 8 eneca rboxamide , 

(4) [ [12, e-t>ia(l-<ft«»t ikynel:byl) phenyl }- 
^5 amino] ciirbonyl 1 wa*.tto] -l-j^b^y lethyl ] -^-ineth- 

oxy b«n s^eca rbox acni d« # 

(±) -N- ( 2- [ [ [ 12 , 6-bio ( 1-methylothy 1) plwttyl J - 
amino) oarbsnyl^ emino ]*-I-pliouyli»tUy;i ? ^ceUamiOe t 

WT^i2~\[[ t2r S-b-^o^^-1peW»ylf^thyl) phenyl)- 
amino] carbonyl] Amino ]'"2*'phenyle^hyl) decannmlde , 

(t> -W- 12- 1 1 1 [2 , G-bis <l-inethyl©thy 1) phenyl 1 - 
»m±n<ij carbonyl] amino] -1 -phenyl ethyl] dod«o«inaniilde ^ 
(±)»^- [2-( n 6Hbia <l-fno*hylctthyl)phfeftyl) - 
amiao] ftafbOftyi J ftMit>o] ^}.~ph^ylet:hyl ) - 
45 UftWidecanAttade , • 

(±) -r?- ['2'-n J (2, 6-bi8 {l-methylotbyl)pbe<»yl]" 
amino] carbonyl ] inlno] -l-phji^ny lethyZk ) - 
octbd^CAnamide^ 
... . <±) r«-*( 2- n [ p p t-bie ( 1-methy l©tby] ) phenyl J - 

50 awino] carbonyl] amino J -l-ph<myl«thyl) citrOtiifcD- 

atnide« 

(4)-«l-"t2-tn [2, 6-'bia(l-roethylBthyl) phenyl ]- 
amino] eflu^on^*!] amino] "-l-xkhenyl ethyl] peotanamide, 
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(^j_H-12-U I [2, 6-bi» (l-metJiyli^Liiyl) phenyl] - 
amino ] carbc^yl.) ^ndno) -l-piianylethyA 1 h^i> t an wiiide, 
(1)"N-12-Ut [i'f 6-toiaa-«katliyi«tliyi> phenyl]- 
wninolcarbooyil wninoj-l-p^tenyKJAhyl] 

(±) -W- 1 2- L n C2 , 6-i>i-J (l-m«thy lethy 1) pli«x»y 1 }- 
araifio] catbonyl] amit^ol -l-phBliyl«tUyll 
diaiethylwoiaoJieJcanamidt* , 

(±) -M- [2-1 1 C [2, 6-bifl {l-motftyieW^yDpiienyli- • 
crtr.ino] oarbonyll ftiftinol -'l-pl>eny l<?thy 1 J -2- 

lnd0).y A^midB r 

(±}-t«-t2-l t r 12, €-bi3 <l-|ft*"^yleti)yl)ptift^yll'• 
amino] o^xhoayl ] atnit^o] -l-pheoyietiiyl 1 -2- 

f urany 1 amid^ ^ 

1 2- L [ Tr2 , 6-biD (l-methy lathy I ? phrsny 11 - 
amino] casbonyljamib^ol -i-phanyleUiyl]e<iuinol 
70 Gai:bonyJ]h«x5noic: acia met7vyl ostax, 

»- L3- L 1 11 2i fi-biii {l-w»ethyl ethyl) phc^^yl ] - 
^cninol carboay 13 amino! -2^bany Xpropyl 1 benz w«ide. 

M-r3- 1 1 1 1^/ G^tia (l-»atJhyletUyl>p»iexayi) - 
atniflD} caxbonyl] amino] -a-iAienylpxQpy M pentan nmide, 

M- [3- 1 E 112 r e-bid (l-inetbyJ fathyX > phfi^nylS - 
amino] carbonyll amino) -2- (^-hyctroxyphei.yli propyl) - 

benr^amldc?, 

(R) » (-)-N- [2- [H L^r 6-^>iB (metliyXftthyl) - 
I^Tieny J J umLfso] caTbony:i ] amii^o} -J-phonyletnyH " 

8D ];>ensatBiidOf 

<i) «w- [i- [ 1 1 C^/ G-bia {l-«>etbvlotl»yl> pJxftxiyl I - 
aifJ-nol cftrbotiylle»mlno]-i-r^banyl<»thylj -4- 
triflvoxorofttbylbanztuiiido/ 

(t)-«-12-lU I5f 6-bis(l-««thy lathy l>phl^^iy la- 
ss amino J wirboiiy 1 1 omvixo] -l-pbooy lf>V^iyl I -i- 
n apbt baXfina carboxamidfc r 
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(.V>-W- [2- [ [ t [2, b-hx3 {l^«l;liylothia)ph€fi^y.lj- 
anano] cvarfjonyl] amino] -'a--phenyloUiyil -2-pyrasixie- 
carboxauu<i<^, 

(d)-K-[3-t [ IfZrS-bi&ll-niotl'iylQthylJphdpyll- 
aml.no J onxbonyl ] andtso} -Z-phenylptopy 1 ) -Z-p^^-idJ.n^d- 

(±) r I [ [2, <l-mBUiy let-by^J.) phenyl) - 

ntoinoj carb<»iy3 Js^jninol-i^prwtnya^thyl) -i-pj'ra.ddjcie- 
ca^rboxaiaic^, l^'Dxide^ 

(±) -t>f- [2- 1 1 r 1 2 , 6 -bis (l-Jnothylothyl ) phtftyl j - 
anvin o J c ftacbonyl 1 amino I -1 -phonylethy ). ] -2 - 
pyr a£ iui^c turboxamide ^ l -**o xide f 

(±) -ia-[3-[ [ [ [2r 6-bi-i (l.-nathyifcLny3 )pb©ny2] - 
am i ti o 3 carbony J. J iicni.n o ) -1 -pheny l b thy 1 ) - 2- 
phftoyipropylj ~Z'-pyn2 dinocarboatanttdc. 1-ojcidA, 

<*)H^-[2-rf [ l2,€-biafl-mfithylet.hyl}phenylj- 
Amino) carbofiyl] ami.no]-2-ishenyl6thylJ -4-pyridine- 
oaxboKamlde , 

(-) -ti- fi- [ (d.i.pbenyl(aftU>y I.) atoinol -1- 
phenyl -^tbyl] d&detaAajnide, and 

(±) -M- [2- r C [ [2 p 6-bJL3 (l-iiiathy;«t/^i) phenyl ] - 
6«iinol carbony 1 \ ^kmLno] -i-^h«trtylathyl ] -2-quvn&iy 1- 
anddcs. 

11 . A conpniiAd of Claim S wboroin Z is J^COj . 

12. ii cOTOiAound of Cl»3» 11 vihich it p«lQoted JTrom; 

(*)-H-t2, 6 -biji (1 -methyl etOiyl) plnmyn-d'-tS- 
dode c^'ciaui Ao-2-pheny Ipropyl ] ure a , 

a 1+) -N-12/^biB (l-iaftthylotbyl> phenyl] -V' - [2- 
(l^enylinethylamiao) **2-phe3iylethyJLl urea^ 

(*) -tl-.{2r 6^ifi (a-iiictbylethyi jpiusnyll -N* - [2" 
rbia ipb«i>yimothyl> amino] -i-phenyl^thy 1 ) vr^Or 

M'-t^"* (4-<ti]AethylantinobcQsylELntino) -2- 
phenathyl J - [ 2, S-bia (l-«#tt:by 3 ethyl] phenyl] urea. 
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-W-r2, 6-bia ( l-m^tliy Methyl) phefuyl J -)<'-r2- 
phenylftiftt.>iy.l.aminol -2-pheni'I^iajyi]nxea and the 
Uydrochlorid<t Ottl.t/ 

(±3 -M- [2,€'^lii (X-nt&U/ylethyl)ph<^TJyl)-N' -[2- 
hept y 1 aaiJjrj o-2 -pheny 1 aIt h y J. } i\r e a , 

{*) 6"bia ll-iftetiiyiothy2)ph&nyl] -N*' - [2- 

dacy 1 -phony let liy 1 ) urea / 

(i)"BJ-[5, (5-bis (l-inethyaethyl)pki«nyl]-W'-[2- 
dode^yl atnifi o-2 -pluriiyl othyl 3 uraa , 

i±) -K- [2, 6-biB (i-tnetljylBthyl)phenyXl -N'-[2- 
o cratfecy X aitLino-2 -phenyl e ^yl J uraa , 

<±) "M-C2, 6-bia (l-iBBthylethyl) phenyl) -M' -12- 
' hftxndecylaTOixiO-S'^hony lethyl) ureAr 

(±)-tP-[2> G-bA» (l-iit©thylethyl)phftAy3.]-N'-t2- 
pentyl&micio-S-phenyletihyl J ijjijui, 

(±) -N- 12 ; 4-dif luoiophanylj-W -[2-h«ptya- 
Bralno-2-ph&nyiethyl]urear 

(i)-N-r2, 6-bi*Cl-roothylethylJpheoyl] -N'-r3" 
ben iiy 1* w 3.no-2-pbfcn y 1 p jE*opy J. ) tire a ^ 

. (±)-H- [2, B-bis a-jnethyl<?tbyl)phBiiyll-»'"C2- 
^phany Im^tijy I ami no > -i -phen y 1 e^hy .1. ] ur^a , 

. {± > -N'- [ 2 , $-bi« (I -mathyl ethy X) phenyl 3 ^ ' - [ 2 - 
( ^-^ot hoxyhax y 1 amino > ^\ -phony lathyl ] uxe a / 

U) -N- [2, S-bia <l-irtethyl©thy 1) phenyl ) -N' - 1 2- 
[ (2-p>'ridiny lin«thyi> ajaiao) -2-ptiBnylethyl Juraa , 

(i^)- -K- [i* 6"bi« (1-roethy lathy 1.) phenyl] -W - 
[2"pUc>nyl-2- f C^-thienylmetbyl) amino] et.hyA Jiiroa, 

[2, €-bis (l-«iethylethyl) phei^yX] -75' - 
[2-phenvl-^- 1 f3-pyridinylmatihy 1 ) aminoD athyl ] urea , 

(R) 7 (-) -N- (2, $-bio (l-mathylethyl ) f>b6ijyl3 -W - 
I2-phenyi^2-[ Urpy^eitlinylmvthyl) amino) athyllaraa, 

(R) - -N- [ 2 , 6-bia {1 -ttatbyletbyl ) pbany 1 } - 
f2-phenyl--2- [ O^furanylmethyl) amij>o3-2- 
phonylethyl J wad j 
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(R>- (-> -W- 12, 6"bia (l-iiutt.by5.G.fchyL) phenyl )-M' - 
[2- [ (cyclopropyXsn&thvD anlDo) -i^-^h^nyltsfbyj.] iir«a^ 

phfeiiftthyi ] -N' -[^^ ( a -««thya ethyl) phenyl] urea, 

(K) - (-) "W- [2 , 6-i>iei (l-iDdthyldthyl ) phenyl ] -N' - 
[2- [ [ <37iiitrophenyl} methyl] amino] -2-phdnylethyl J - 

(R) - {-) "N- 12 1 ( l-raa thy lerthyi) phenyl] -N' - 

[ 2- n f 2-|iycbroicypiionyl) snethyl] amino] -2- 
phenylethyl ] iixear 

<K) - (-) -J)J-12, <a-inetJi.y.l6thyl) phenyl] -N' - 

S5 12- [ r (4-uK)thDzyphanyl) methyl) amino) "-2^- 

pherjya erthyJl ] \u:6»; 

(R> - (-> -S- 1* [ r2--C £ t ta, 6-bisi (l-mothyloftHyi) - 
phenyl ] amino ] c arbony 1 ] ami np ] '-^l-ph«r%y \ othy Jt ] - 
t^msjcko ] methy 1 ] -4 -hydroxy beii£^« euXiioai- C doi C&« 
&0 {^t) - <-> 12 r 6-bis (l-mathylethyl ) phenyl ) -N' - 

rs-pheriyl-X-t I t^-itr.i.fluoroinothyDphaaylJ methyl] - 
^ nmino ] ethy 1 ] urea t 

<R)-(-)-4-l[ [2-[ [ ItZrC-bi^d-mothylCthyD- 
phri'Dy 1 3 amino ] carbony 1 ] axciino ] - 1 -phenyl ethyl ] 
€5 acnij:xo]ai«tnylbon«oic acid, 

Cr> - (-) -ia-('2, ^-bi« (1-RiethylQthyl) phenyl 1 -N' - 
[2-pheny3-'2-[ [ C2-inethoKypheciy,1>merthylJ nmino] -2- 
jpheny 1 ethyl ) ur a a r 

(Jl) - (-) -J?-12, $-bis (l-methylotbyl) phenyl ]-M' - 
{2-phftnyl-2-. 1 1 [3- [ (aiwsthylRminoJmsthyl] -4- 
hyclro3£yphenyl)inetihyl] an>iuo] -2»ph(fny votKyluroa, 

(R) -(-)-»- 12, 6-bt5 fl-TTOBthyletihyl) phenyl i-N'- 
[2-phenyl-2-- [ [ (3, i-'aihyrtroxy phenyl) aethyl] araino) - 
2-pheny lethy 1 } urea t 
"75 (R)- (-)-^^-[2, 6-bia(l-«iethyaefehyllphCAy).l-H''- 

. r2- iliZ, 3-libydro3cyphonyl ) methyl J am in o ) -2 -phenyi 
istby).]viro«ir 
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(3) - ft) -N-f2r 6-biB (a.-methyletUyl)p):iOnyX] ->r - 
C?.- [ [ (4-roetbDxyphenyl> methyl] amino J 
* 0 pherny i ft tiliy 1 3 u r\t4k , 

(n) - (-) Hiir- [2, «-lrjifli (l-iaOthylathyl)phBnyl3-H' - 
12- 1 1 [4- (di3nBthylaiaino)phfenyi]metnyl] Btmino] -2- 
I^henyl ethyl luraa hydrocbloridi;^, 

(W- (-)-Nf- (diphenylcnefcUyl) -N-I (4-»o&thoxy- 
05 plV)eayl)ih6bhyH-l-phenyl-l/3-ethanediamine/ a.nd 

(-) H?' - ((aiphenylniethyl)-Nr [ (4-inethQjty- 
phenyl) itieV-UyXl -l-phonyl-l, 2-«thanediam±nQ . 

* *> * ^ pharmaceutical compositxo^j ccaftpj?i.;^>n<^ a 

*'.■*•. ' • • 

coinpound of CladCm 1 In a pharnaceutio^Xy 
acce]?tablo carrier. 

7 *. . • 14 < A metliod. or controlling tKe blood c^olostarol in 

•/'* . • ' ^ patloTit in need thereof which 'c>ofnp^a.4reft 

. A fjmijij storing to said patient an el?i'ecbiire ajnoiiol-. 

or a compfjun^t of. CIjaItq I in a pharSnac«utically 
4? accept abl-e carrier:. 

l-S. -H procsBBB ±or preparing a compound oiT CKiim 1 

*t»]iiol>. compel. Bes treat. ing an amine or the foxmula 

' \ ' ' ' ' • At 

^: ' . wh<ftn:ln Ar aitd g have the meanings deTined in 

.' • t. *' , Claim 1 a« .-folluwjs-. 

'Ca) to form a -urea or containing 
{' . <20ittj]oi\n^ treating dp amine of formula (A) wltih an 

aryiii^<>Cyan4ikte or on aryl thioiaooyanate of 
10* formula Ajf'WCX «h#^jr«itv Ar' «nd K have the 

meanlnga defined In claisi 1 otf a pyrimAdino 
it»oayanate or pyrimidine thloieocyeineite <>i 
fiormula 
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wkiftjtain R3 ond X have the ttiCdij^Aga definad in 
13 Claim X; 

(b) to foifOi M amide conValTLl^^gc OOiapound 
Acylatlngr an foriocala (Ji) wit)x aft Acid 
Anhydride o.f the fOrxnuXa (KCO) ^O, an aci<! of the 
J:*>rmula RJCO^H, or an acid halide-of the formula 
RjCDhaXo Kh^rein A has the meaning clc^:ei»(»d In 
Claitn 1 and halo is halogen; 

(c) to form tuuina containing cocapound 
4:«ai3cin^ the Bmlde Xorfliod in step (b) ahova or 
Altex^irttAvoly alkylating twi ^tmine of foimula t^) 
with an aldohyda.of the formula WCno wh©rain W 
has the i»eanln9 dof ined in Claim 1 to ijoxwi an 
iwino which is reduced to the amine; 

i<^) to form Gocnpoundt^ oi; Clnim I vherein R. 

repjeeooots an alkyl gpcoxap having from 1 to 

6 carbon Atomic irher^eln the termlna.1 <>arbon is 

BTibBtitUted with hAlogonf loethoxy or 

whfsreln fc2 and l^air^ tho TOeanings defined in 

Claim Xi ncylating an amine of formuln (A> using 

an- ^bromoaoyA' chloride to airfcxtl a cotiipouttd 

35 wherein R ia '(ceJ^)^Br wherein m has the tnAHiUtii^ 

i3<isf Inod in* Claim 1 aod ^^^^^►j^cting naid oojispouod 
to an apfii;o^xriato nucleophilic (;ul:>tit itution to 
?4fford the. corre.ipoi>A.i.n9 <i>-Bttbstituted coiiipoundiJ.; 
(e> l^droganatij^g tihct rtUrile moiety of the 

^0 intio^<tiodi.eitea obtained in atepA (a) through fc) 

to the corresponding amine and sub^f^cbiag eaid 
amine to stepn (aj through <d) ; 
(f) to form an No-OHidd treating a compound 
vbtnined in (e) above with nitrogen; and 
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(t.T) tcv ototclin a pharraaceu tic Ally accoptabla aalt 
Lliisjx'boi: txifetttiug tho free base obtained Art (o) or 
(f J above with « ph^rtnwceirtically acc&plutbl^ 
acid. 
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Thiv- irsvontiw) xelatoif to novtU ucmpounda Khich 

iilood chole sterol levelji . The compounds: contain two 
urea or thiourea, amid^, ox amliie aolati^a or 
combirntiano af a aid moietias uod have tha fol lowing 
gaiienxl formuia] 



10 ^2 



wtitej^fexA At- i*i Ai) Aryl cproijp, m cund n arct rO?:o or onar 



and XMH and M form tha Mxti^, tliiourea, am&da or 



